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How 1o Use tHE solL SURVEY REPORT

FARMERS who have lived in one locality
for a long time come to know about the
30iil differences on their own farms and on
those of their immediate neighbors. What
they do not know, unless a soil survey has
been made, is how nearly their soils are
like thote at experiment stations or in
other localitics from which higher yields
are reported. They do not know whether
these higher yields are from soils like
their own or so different that they could
not hope to get equally high returns, even
if they adopted the practices followed in
these other places. These similarities and
differences are known only after a map of
the soils has been made, Knowing what
kind of =oil ¢ne has and comparing it with
soils on which mew developments have
proved successful will remove some of the
risk in trying new methods and varielios.

SOILS OF A PARTICULAR FARM

To find what soils are on any farm or
other {ract of land, locate it on the goil
map, which is in the envelope inside the
hack cover. This is easily done by finding
the township, seetion, and quarter section
the farm is known to be in and locating ity
boundaries by such landmarks as roads,
streams, villages, and other features.

Each kind of soil is marked with a sym-
bol on the map; for example, all coils
marked Cno are of the same kind. To find
the name of the soil 80 marked, look at the
legend printed near the margin of the map
and find Cno. The color where Cno appears
in the legend will be the same as where it
appears on the map, The Cho means Clai-
borne silt loam, rolling phage. A section
of this report (see table of contents) tells
what this phase is like, for what it is
mainly used, and some of the uses to which
it is suited,

How produetive is Claiborne silt loam,
rolling phase? Find this soi! name in the
left-hand column of table 7, and note ithe
yields of the different Crops opposite it.
This table also gives expectable yields for
all the other soils mapped, so that the dif-
ferent soils can be compared.

Read in the section on Descriptions of
Soil units to learn what are good uses and
manageinent practices for this soil. T.ook
wlso at the section headed Use, Manage-
ment, and  Produoetivity of Claiborne
County Soils, where the soils are grounped
iute land classes based on their physical
nse suitability and into management groups
based on management requirements. What
is said bere on control of water, conserva-
tion of soil wmoisture, and other manage-
ment practices may apply to Claiborne silt
loam. rolling phase,

SOILS OF THE COUNTY AS A WHOLE

If a general idea of the soils of the county
is wanted, read the introductory part of
the zection on Seils, This tells where the
principal kinds are found, what they are
like, and how they are related to one an-
ofher. Then study the s0il map and notice
how the different kinds of soils tend to be
arranged in different localities. These pat-
terus are likely to be associated with well-
recognized differences in type of farming
and iand use,

A newcomer who considers purchasing a
farm in the county will want to know about
the climate as well as the soils; the prin-
cipal farm products and how they are mar-
ketod; the types and sizes of farms; the
kinis and conditions of farm tenure; kinds
of farm buildings, equipment, and machin-
ery : availability of schools, ehurches, hos-
pitals, highways, railroads, telephone and
electric services, and water supplies; the
location of cities and villages; and about
industries; and population characreristies,
This information will be found in the sec-
tions on Geueral Nature of the Area and on
Agriculture,

Students and others interested in how
the soils of the county were formed and
how they are rvelated to the great soil
groups of the world shonld read the section
on Morphology and Genesis of Soils.

This publication on the soil survey of
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GRICULTURE has: been the chief industry in Claiborne

County since ifs setticment. Later, coal mining becalhe im-
portant as its ouly large industry. The pioneer subsistence type of
farming was first practiced because of the cxtensive tracts of poor
land and the remoteness of the area from important centers of popu-
lation. Production for home use is still the rule on more than half
the farms, though local employment is found in soveral tomato can-
neries and small portable sawmills. The principal crops now pro-
duced are corn, wheat, lespedeza, clover, and burley tobacco, and
small areas are in oats, barley, rye, sorgo, fruits, and vegetables, The
kinds of livestock raised are chiefly beef and dairy cattle and poultry,
with small numbers of hogs, sheep, and goats. To learn the best
agricultural uses of the land & cooperative soil survey of the county
was begun in 1939 by the United States Department of Agriculture,
the Tennessee Agricultural Experiment Station, and the Tennessce
Valley Authority. The essential findings in this survey may be sum-
marized as follows.

SUMMARY

Claiborne County lies chiefly in the Great Valley of East Ten-
nessee, the northwestern part on Cumberland Mountain. Drainage is
to the southwest through tributaries of the Tenuessee River. The
valley section is divided into several minor physiographic divisions.

The typical mature upland soils have a grayish-brown friable silt
loam surface layer and a red or yellowish-red clayey subsoil. These
soils are generally low in fertility, acid, and low in organic matter.
Because of local variations in parent material, slope, and other factors,
however, the soils exhibit wide variations in color, texture, structure,
consistence, depth, fertility, content of organic matter, moisture con-
ditions, stoniness, and erosion. DBased largely on these variations the
soils have been classified and mapped in 39 soil types, 36 phases, 1 com-
plex, and 11 miscellaneous land types.

The soils may be grouped in several ways for different purposes.
On the basis of their position in the landscape they fall into four
main categories— (1) soils of the uplands, (2) soils of the colluvial
lands, (3) soils of the terraces, and (4) soils of the bottom lands.
These groups are further divided on the basis of parent material and
topography.

Upland soils derived from relatively high-grade limestone residuum
include those of the Dewey, Talbott, and Colbert series. All have dom-
inantly undulating and rolling relief, and the Dewey and Talbott soils
have hilly and steep phases. On the uplands underlain by cherty and
sandy dolomites, the soils developed are those of the Bolton, Clai-
borne, Fullerton, and Clarksville series. Except on rolling ridge tops,
all these soils have dominantly hilly and steep relief. The Armuchee
and Sequoia soils are derived from parent material weathered from in-
terbedded limestone and shale, the Armuchee on steep knobs and the
Sequoia on dominantly rolling relief, with shale and limestone bed-
rock at a depth of 3 feet or more in most places. The Montevallo,
Lehew, Muskingum, and Hartsells soils are derived from acid sand-
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stone and shale :aaterials and have dominantly steep slopes. The
Montevallo and Lehew soils are on knobs and comby ridges, whereas
the Muskingum are on the slopes of even-crested mountain ridges, and
the Hartsells is on milder slopes and has a more distinet profile.

The soils of the colluvial lands derived from limestone and dolomitic
materials include those of the Emory, Greendale, Qoltewah, and
Guthrie series. The Emory soil is derived from materials washed
largely from Bolton and Claiborne soils; the Greendale soils are on
foot slopes and in the bottom of lime sinks underlain by local alluvium
and colluvium from Clarksville and Fullerton soils; and the Qoltewah
and Guthrie are chiefly in the bottoms of shallow lime sinks. The
Caylor, Leadvale, Allen, and Jefferson are soils developed over old
local alluvium and colluvium derived chiefly from sandstone and shale
materials with some limestone influence. They are in low valley fang

- and foot slopes below ridges and mountains containing these mate-
rials. They are generally older and have more distinctly developed
profiles than the soils developed from colluvial matertals derived
chiefly from limestone. The Caylor soils are on broad fans and benches
in limestone valleys; the Leadvale are on slopes at the bases of ridges;
the Allen ig underlain chiefly by sandy materials from the Muskingum
soils; and the Jefferson are underlain by sandy colluvium washed from
the slopes of the adjoining mountains.

Soils of the terrace lands underlain chiefly by limestone materials
include those of the Etowah, Taft, and Robertsville series. The
Etowah soil is on gently sloping to sloping well-drained terraces; the
Taft on nearly level imperfectly drained terraces; and the Roberts-
ville on level or slightly depressed positions. On stream terraces
underlain by materials derived chiefly from sandstone and shale, soils
of the Wayneshoro, Holston, Monongahela, Tyler, and Sequatchie
series have developed. The Wayneshoro soil is on old sloping high
terraces; the Holston is less well drained ; the Monongahela is on im-
perfectly drained terraces; the Tyler on level or slightly depressed
positions; and the Sequatchie on low terraces.

The soils of the bottom lands, derived chiefly from limestone with
some dolomite materials, are members of the Roane, Lindside, Melvin,
and Dunning series. They are on first bottoms along small streams.
The Roane is underlain by materials washed from cherty dolomite;
the Lindside and Melvin are derived from mixed limestone and dolo-
mitic materials; and the Dunning is underlain by clayey limestone
materials. Pope, Philo, and Atkins are soils developed largely from
sandstone and shale materials on the bottom lands. The Pope soil,
washed chiefly from sandstone, is on the first bottoms; and the Philo
and Atkins are derived from both sandstone and shale but are less
well drained than the Pope.

About 20 percent of the soils of the county are classified as silt
loams, 22 percent as cherty silt loams, 9 percent as cherty loams, 20
percent as stony fine sandy loams, 10 percent in all other textural
classes, and 19 percent as miscellaneous land types. About half the
county is uneroded or slightly eroded, but 2 percent has been reduced
to a network of gullies, and the rest ig sufficiently eroded to reduce
productivity materially and to impair workability. About 58 percent
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of the land has steep relief; 21 percent, hilly: 15 percent, sloping or
rolling; and 6 percent is nearly level or undulating.

Nearly all the soils are acid. About 25 percent of them are free of
stone, 56 percent are sufliciently stony or cherty to interfere with
cultivation, and 19 percent are so stony that they are not suited to
growing crops. When considered from the standpoint of use suita-
bility, which is determined largely by the physical properties of the
soils, 21 percent of the county 1s suited to crops, 25 percent chiefly to
pasture, and 54 percent chief?Iy to forests. Taking the average of the
Great Valley of East Tennessee as a standard, it is estimated that only
about 3 percent of the soils suited to crops are high in productivity,
whereas 37 percent are medium, and 60 percent are low.

The wide variation in physical and chemical properties affects the
workability, productivity, and conservability of the soils in different
parts of the county. To show the relative suitability of the soils for
agricultural use, they have been rated on the basis of productivity and
the ease with which they can be worked and conserved. Although each
soil type or phase is given an individual rating, the soils may be placed
in five numbered classes.

First-class soils, the best croplands of the county, are relatively
high in produectivity, easy to work, and easy to conserve.

Second-class soils, fair to good croplands, are generally lower in
productivity and somewhat less easy to work and easy to conserve than
First-class soils; unfavorable properties, however, have not been
developed to an extent that would interfere materially with their use
for growing crops.

Third-class soils, poor to fair croplands, are on the whole less pro-
ductive than either First- or Second-class soils and are generally more
difficult to work and conserve. Under good management, however,
they are suited to growing crops.

Fourth-class soils have one or more unfavorable properties devel-
oped tosuch an extent that they are not gencrally suited to crops, but
under good management are suited to pasture. They may be fairly
productive but are at least moderately difficult to work or conserve.

Fifth-class soils have unfavorable propertics, such as low inherent
fertility, stoniness, erosion, and strong slopes to the extent that they
are low to very low in productivity and difficult to work and conserve.
They are not suited to crops or pasture and are limited to forest use.

To show differences in the way the soils should be managed, they
may be arranged in 14 groups on the basis of similar management
requirements. Groups 1 to 9 include the soils suited to crops; groups
10 to 13 those suited to pasture; and group 14 those suited to forestry.

Estimates of yields and productivity ratings show the relation
among the soils of the county in terms of relative productivity for the
1mportant crops.

Water control on the land is concerned with runoff and drainage.
Runoff control is the greater problem, but it ean be accomplished
through proper land use and management. Among the measures that
can be employed are selection and rotation of crops; use of fertilizer,
lime, and other soil amendments; contour furrowing; strip cropping;
construction of terraces, check dams, and other engineering structures;
planting trees or sod-forming crops on critical areas; and control of
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grazing. The particular measure or combination of measures neces-
sary to accomplish runoff control varies from field to field, from farm
to farm, from one part of the county to another, and among the dif-
ferent soils. In some places the efforts of the individual farmer are
needed, whereas in others cooperative action by the farmer, his com-
munity, and various State and Federal agencies will be required.

Drainage is much less a problem than control of runoff. Only about
3 percent of the county area is poorly and imperfectly drained.” Local
farm and economic conditions as well as engineering considerations
and the properties of the soils themselves need to be considered in
determining the feasibility of improving drainage by artificial means.

An interpretive map showing the extent and distribution of the
First-, Second-, Third-, Fourth-, and Fifth-class soils or combinations
of them is designed to show the general capability of broad areas of
the county for use. Six associations of land classes are shown.

Forests are among the valuable natural resources of the county
and cover about half its area. They are now greatly depleted, however,
oWinﬁ to overcutting and fire damage. In order to restore the forests
to a higher level of productivity, increase their value as a source of
raw material, and develop them as a means of flood control and as
recreational centers, it is necessary (1) to control fires; (2) to prevent
grazing by livestock; (8) to utilize defective and cull trees for farm
purposes and in suitable industries; (4) to cut selectively, so that
valuable trees are allowed to grow to maturity; and (5) to reforest
steep, stony, and eroded lands that are unsuited physically to crops and
pasture. Such a program of improvement will require cooperative
efforts on the part of landowners and county, State, and Federal
agencies.

A study of the morphology and genesis of the soils of Claiborne
County shows five great soil groups represented—Red Podzolic soils,
Yellow Podzolic soils, Planosols, Lithosols, and alluvial soils.

The Red I’odzolic arc mature soils formed on well-drained uplands,
old stream terraces, and old colluvial lands. This group includes soils
of the Dewey, Talbott, Bolton, Claiborne, and Fullerton series, all
developed from parent material weathered from consolidated bedrock ;
Caylor and Allen soils, from old colluvium and Jocal alluvium; and
soils of the Etowah and Waynesboro series, from parent material from
old stream alluviam.

The Yellow Podzolic also are mature soils but are developed from
parent material lower in bases or of poorer internal drainage. This
group includes the Clarksville, Hartsells, and Sequoia series, developed
from consolidated bedrock in the uplands; the Holston and Sequatchie
series, from old stream alluvium; and the Jeflerson and Leadvale series,
from old local alluvium originating from sandstone and shale aceumu-
lated at the foot of slopes.

The Planosols are imperfectly or poorly drained soils developed on
nearly level or slightly depressed lands in the uplands or on old stream
terraces and have hardpan layers at variable depths. In Claiborne
County the Planosols are all on old stream terraces and include the
Monongahela, Tyler, Taft, and Robertsville series.

The Lithosols have no definitely developed profiles, owing to strong
slopes and the resistance of parent materials to weathering and soil-
forming processes. They are thin and stony and are generally low in
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lime, phosphorus, potassium, nitrogen, and humus. This group
includes the Colbert, Armuchee, Montevalio, Lehew, and Muskingum
series and also some of the miscellaneous land types.

The alluvial soils have little profile development, because of the re-
cent time of deposition of the soil materials. They are on stream
bottom lands, foot slopes of hills, and in the bottoms of lime sinks and
depressions. The Roane, Lindside, Melvin, Dunning, Pope, Philo, and
Atkins soils are derived from recent alluvium of the stream bottom
lands; the Emory, Greendale, Ooltewah, and Guthric from local allu-
vium and colluvium on foot slopes and in lime sinks.

GENERAL NATURE OF THE AREA

All of Claiborne County is in the southern section of the Appa-
lachian Highlands, the northwestern one-fifth being on Cumberland
Mountain and the rest in the Great Valley of East Tennessee. The
mountain section has rugged relief with V-shaped steep-walled valleys
and narrow even-crested mountain divides. The soils are underlain
chiefly by massive sandstones and are shallow and stony. They are
generally poorly suited to farming but do produce fair to good, forests.
Cutting and marketing timber and mining coal are the chief occupa-
tions of the people in this region. The Great Valley region consists
of alternate parallel ridges and valleys underlain by dolomite, shale,
and limestone. The soils are variable in properties, depending among
other things on the kinds of parent material, slope, and stoniness, and
they vary widely in use suitability. About 60 percent of this part of
the county is cleared and used for farming. C‘or-n, hay, tobacco, and
wheat are the more important erops. Agriculture, of the subsistence
type, is the chief means of livelihood of the people, but some employ-
ment is found in local buginess enterprises and intermittently in cutting
and marketing forest products.

LOCATION AND EXTENT

Claiborne County occupies 277,963 acres in the northeastern part
of Tenmessee (fig. 1). Tts northern boundary coincides with the
Tennessee-Kentucky and the Tennessee-Virginia State lines. Cum-
berland Gap, in the north-central part, is immediately south of the
junction of the Tennessee, Kentucky, and Virginia State lines. Taze-
well, the county seat, is near the center of the county and is 40 miles
northeast of Knoxville, 140 miles northeast of Chattanooga, and 180
miles northeast of Nashville. The county is roughly rectangular but

#State Agricultural Experiment Station.

Frouvee 1.—Location of Claiborne County in Tennessee,
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irregular in outline, and the Clinch River and the Norris Reservoir
form the southern boundary.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

Except for a triangular area on Cumberland Mountain in the north-
western part, all of the county is in the Great Valley of East Tennessee.

The Cumberland Mountain forms the southeastern margin of the
Cumberland Plateau and is higher than the plateau on the northwest
and the Great Valley on the southeast (£).! This mountain was
formed by a gentle folding and deep dissection of massive conglomer-
ate sandstones, which are more resistant to weathering than the
horizontally bedded sandstone and shale that underlic the adjacent
Cumberland Plateau on the west.

In Claiborne County, Cumberland Mountain consists of sharp, even-
crested sandstone ridges alternated with narrow V-shaped valleys.
The general elevation of the mountain crests is about 2,500 feet above
sea level, although one peak on the north side of Valley Creek has an
elevation of 8,100 feet. The valleys of the larger streams have an
elevation of about 1,200 to 1,300 feet. In Claiborne County this
mountain region drains to the northeast and the northwest. into tribu-
taries of the Cumberland River. The deep disscction of the area has
exposed extensive coal deposits that are worked by means of drift
mines. These mountains terminate in a steep rocky escarpment, which
forms the northwestern rim of the Great Valley.

The Great Valley is a belt of lowlands lying between the Cumber-
land Plateau on the northwest and the Great Smoky Mountains on the
southeast (2), (13), (74). Tt varies from place to place in both relief
and elevation and contains many minor, roughly parallel ridges and
valleys. Its greatest elevation in Tennessee is about 2,100 feet above
sea lovel, near Bristol. From this point it slopes southwestward
gradually to an elevation of 600 feet 1n the vicinity of Chattanooga.
The underlying limestone and shale, which are less resistant to weath-
ering than the rocks underlying the adjoining highlands, account for
the existence of the valley, It isnota river valley.

That part of the Great Valley in Claiborne County has a wide range
of relief and elevation (2). The limestone valleys are generally
undulating to rolling and range in elevation from 1,200 to 1,300 feet,
whereas the cherty ridges have hilly and steep relief and range from
about 1,500 feet in the southwestern part of the county to 1,750 feet in
the northeast. The shale and sandstone ridges are steep; and the
crests of Powell Mountain, Lone Mountain, and Wallen Ridge are
more than 2,000 feet high. The valley section of the county has, as a
whole, a trellised drainage pattern, but some of the small streams in
the cherty ridges in the central part have formed dendritic patterns
locally. “The valley part is drained by two tributaries of the Tennessee
River—the Powell River, which flows through the central part of the
county, and the Clinch River, which forms the southern” boundary.
All the small streams are tributaries of these two rivers.

The rocks underlying the Great Valley part of the county are lime-
stone, dolomite, acid shale, calcareous shale, and sandstone (13), (14).

* Italic numbers In parentheses refer to Literature Cited, p. 245,



Soil Survey of Clatborne County, Tenn. PLATE 1

Powell Valley about 3 miles northeast of Speedwelk. Fullerton soil is on the hilly ridge slopes in immediate foreground, Lindside soil on
narrow bottom land just bevond, Allen and Caylor soils in center, Jefferson soils on the mountain foot slopes, and Muskingum soils
and rough stony land on the steep wooded Cumberland escarpment in background.



Soil Survey of Claiborne County, Tenn.

Gorge of the Powell River in the Fulle i i (hi 3 ) soctation, Cherty Clarksville and Fullerton soils are
on the steep wooded sl T ige top ; Pope and bequatchle soils on the narrow bottom land and low terrace in right
center; Sequatchie and (ureendale soils in the small eleared area at the left of center.




CLAIBORNE COUNTY, TENNESSEE 9

Although less resistant to weathering than the rocks of the surround-
ing highland, these rocks do not weather at the same rate. They are
also severely folded, and thrust faults and cross faults are common.
This faulting and folding of the rocks, together with the differential
weathering of the rock strats, has given rise to a series of parallel
minor physiographic belts crossing the valley section in a northeast-
southwest direction. With Cumberland Mountain which was pre-
viously discussed, these belts form 13 distinct physiographic divisions
in the county. étarting in the northwestern corner and proceeding
southeast these belts fall into the following sequence: (1) Cumberland
Mountain, (2) Poor Valley Ridge, (3) Powell Valley, (4) a broad,
deeply dissected plain underlain by Knox dolomite, (5) Cedar Fork
Valley, (6) Wallen Ridge, (7) Little Ridge, (8) the valley of Little
Sycamore Creek, (9) Powell and Lone Mountains, (10) the valley of
Big Sycamore Creek, %11) Comby Ridge and Sycamore Knobs, (12)

Poor Valley Ridge forms a prominent feature in the northeastern
Caney Valley and Caney Ridge, and (13) River Ridge. _
part of Powell Valley. It is separated from the Cumberland escarp-
ment by a narrow gorge. Its northern slope is underlain by sandstone
of the Clinton (Rockwood) formation, but its southern slope is under-
lzin by shales of the Juniata and Reedsville formations and limestone
of the Trenton formation. Erosion of the limestone and shales has
formed cone-shaped hills and sloping benches on the south face of the
ridge. TInthe vicinity of Harrogate this ridge is about 1,800 feet high,
but its crest dips to the southwest and the ridge disappears completely
near Carr Gap.

Powell Valley is underlain chiefly by high-grade limestone of the
Chickamauga group. Because these rocks weather rapidly and leave
little residue, the general elevation of this valley, which is about 1,200
feet above sea level, is about 300 feet lower than the cherty ridges to
the southeast and 1,200 feet lower than the Cumberland escarpment on
the northwest. The valley is undulating to rolling in most places, al-
though there are some scattered hilly areas (pl. 1). It is crossed by
numerous small perennial and intermittent streams that have formed a
trellised drainage pattern. The gradient of these streams is low, their
courses comparatively straight, and their present flood plains narrow,
but their valleys are rather wide. Stream terraces, together with col-
luvial deposits and local alluvium, form low fans and benches through-
out the valley, and small lime sinks are in many places. This valley is
about 20 miles long.

The dissected dolomitic plain is in the central part of the county
and occupies more than half its area. This division is underlain by
cherty and sandy dolomites of the Knox formation. The most con-
spicuous feature of this area is the deeply entrenched gorge of the
Powell River. The river enters the county near the northeastern cor-
ner and follows a broadly meandering but generally westerly course to
a point-south of Cumberland Gap, where it turns and flows southwest,
parallel to and about 5 miles southeast of the Cumberland escarpment.
Small tributaries have deeply dissected an area 2 or 3 miles wide on
either side of the river, causing steep and rugged relief (pl. 2). The
rolling, round-topped ridges range from about 1,500 feet high in the
southwestern Hart to about 1,750 feet in the northeastern, but most of
the stream valleys are less than 1,200 feet. The flood plains and ter-
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races of both the river and its tributaries are narrow, seldom exceeding
300 feet in width, and have been fooded by the waters of Norris Res-
ervoir southwestward from the point where Gap Creek enters the river.

Although the relief and topography described are characteristic of a
large part of this division, an area in the central part extending from
Tazewell southwestward has the karst topography characteristic of
areas underlain by limestone. Lime sinks varying in size from small
saucer-shaped depressions to large sinks with bottoms several acres in
size are throughout the area. The land surface is very irregular, but
local relief is less severe and slopes are not so steep as in the stream-
dissected part.

Cedar Fork Valley, a narrow limestone valley ranging from 14 to
1 mile wide, extends from Tazewell northeast to the county line. It is
underlain by limestone of the Stone River, Black River, and Trenton
formation (9, 78) and contains large areas of stony land. Small lime
sinks are common along the north side, whereas alluvial fans and
benches are along the south side. The land surface is irregular in
form but slopes are not strong, and the valley generally has rolling
topography. This division is drained by several small branches of the
Powell River.

Wallen Ridge, from Tazewell northeastward, is underlain on the
south slope by sandstone of the Clinton formation and on the north
by calcareous shale of the Sequatchie, and Reedsville formations
and by Trenton limestone (9, 713). These shaly rocks have formed
characteristic cone-shaped knobs on the north slope of the ridge. The
crest has an elevation of about 2,000 feet. Both slopes are steep and
dissected by small intermittent drainageways; and streams have cut
completely through the ridge, forming water gaps in several places,
From Tazewell southwestward this ridge is underlain by Knox
dolomite and is a continuation of the dissected dolomitic plain.

Little Ridge, with an elevation of about 1,800 feet, has steep slopes
and a rolling rounded crest and is underlain by Knox dolomite (73).
The slopes are dissected by numerous small intermittent, branches of
Little Sycamore Creek and other streams.

The valley of Little Sycamore Creek is another narrow limestone
valley underlain by the Black and Stone Rivers and Trenton limestone
(9, 13). 'This valley is somewhat narrower than Gedar Fork Valley.
Lime sinks and alluvial and colluvial deposits are numerous through-
out the valley (pl. 3, A). The general elevation is about 1,300 feet,
and the topography is rolling. Drainage is through Little Sycamore
Creek and scveral other small branches of the Clinch River. The valley
extends from Springdale northeast to the county line.

Powell Mountain is the most conspicuous physiographic feature in
the Great Valley part of the county. It rises abruptly, near Spring-
dale, from the lower lying shale and limestone valleys to an elevation
of 2,200 feet (78). Its north slope is underlain by Trenton limestone
and Reedsville, Sequatchie, and Juniata shales; and it has cone-shaped
knobs and sloping benches similar to those of Wallen Ridge and Poor
Valley Ridge (pl. 3, 8). The south slope is underlain by sandstone
of the Clinch formation. Both slopes are steep and are dissected by
intermittent streams but, because of the resistance of the sandstone to
weathering, no water gaps are found and the crest of the ridge is
comparatively even. Lone Mountain, in the secuth-central corner of
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the county, is underlain by the same geologic formations and has
similar relief and drainage.

The valley of Big Sycamore Creek is underlain chiefly by black
shale of the Chattanooga formation in the northern end and by lime-
stone and shale of the Conasauga group in the southern part (74). The
general elevation of this valley 1s about 1,200 feet, but several small
shale knobs and ridges may be as much as 200 feet above this level.
Except for these hilly and steep ridges, the valley is nearly level and
is composed chiefly of the flood plams and terraces of Big Sycamore
Creek (pl. 4). The butt of Newman Ridge, which is underlain by
massive limestone and shale of the Carboniferouns age, is in the north-
ern end of this valley. The ridge rises to an elevation of 2,200 feet
and has steep and rugged topography. The southern end of the
valley of Big Sycamore Creek is flooded by the Norris Reservoir.

Comby Ridge and Sycamore Knobs are underlain by interbedded
shale and sandstone of the Rome formation. The crests of these ridges
have an elevation of about 1,500 feet and have steep to very steep slopes
(pl. 5, 4). Small intermittent streams have dissected the slopes and
have caused the serrated topography of these ridges. Water gaps
have cut through them in several places.

Caney Valley and Caney Ridge are underlain by shale and limestone
of the gormszmga group (14). The valley is underlain by limestone
but has been covered by colluvial and alluvial deposits from the sur-
rounding higher shale ridges. This valley is narrow, has an eleva-
tion of about 1,200 feet, and is gently rolling in topography. The
small streams have formed a trellised pattern and drain into the
Clinch River. Caney Ridge is underlain by slightly calcareous shale
and its crest has an elevation of about 1,500 feet. ’I}}rle ridge has been
deeply dissected by small streams and there are many stream gaps.
This dissection has formed steep knobs in the shape of truncated cones,
and the ridge is made up of a serics of these knobs.

River Ridge is another cherty ridge underlain by Knox dolomite
(13). The crest of the ridge bas an elevation of about 1,600 feet.
The ridge is dissected by small lateral branches of the Clinch River
and by the river itself, and hilly and steep topography prevail. The
flood plains and terraces of the Clinch River, like those of the Powell
River, are narrow and intermittent and are, for the most part, flooded
by the Norris Reservoir.

CLIMATE

The climate of Claiborne County is temperate and continental. The
summers are long and warm and the winters short and open. The
spread between the mean winter and mean summer temperatures is
86.7° . Winters are normally not cold, the mean winter tempera-
ture being 36.3°, Sudden temperature changes, however, are frequent
in winter. The ground is seldom covered with snow for more than a
few days at a time, and the svil freezes to a depth of only a few inches,
so that miuch of the plowing may be done during the winter months.
The mean summer temperature is 73°, and hot sultry days are com-
mon. The average frost-free period of 174 days extends from April
95 to October 16. Killing frosts have been recorded as late as May 14
and as early as September 30, but normally crops are not injured



Soil Survey of Claiborne County, Tenn, PLATE 3

A, Valley of Little Sycamore Creek and Powell Mountain near the eounty line,
looking north. Talbott and cherty Dewey soils are on the rolling upland
slopes: Ooltewah and Greendale in the small lime sinks; Clarksville and
Fullerton on wooded ridge in background. Irregular karst topography is
characteristic of most limestone valley areas.

B, Skaggs Ridge (butt of Powell Mountain) seen from Comby Ridge. Muskingum
soils are on the forested mountain slopes; Allen and Jefferson on the eleared
fans and benches at the [ool of the mountains.



Soil Survey of Claiborne County, Tenn. PLATE 4

Valley of Big Sycamore Creek, looking northeast from Skaggs Ridge. Muskingum soils are on the wooded slopes of Powell Mountain on
the left; Jefferson soils on the cleared foot slopes; rough stony land in center on the butt of Newman Ridge; Lehew soils on the
ridges in the right background; Monongahela, Philo, and Leadvale soils on the flood plains, low terraces, and colluvial lands in the
cleared valley lands; Montevallo soils on the low wooded hills and knobs; Muskingum soils in immediate foreground.
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by frost. The grazing period is from about the first of April to the
middle of November,

The avera%e annual precipitation is 50.21 inches. The rainfall is
evenly distributed through winter, spring, and summer and is lowest
in fall when many crops are being harvested. The highest average
rainfall of 5.22 inches was in Mar(%h and the least of 2.97 in October.
Many times summer rains are torrential downpours accompanied by
severe thunderstorms, but for the rest of the year rains are usually
steady. Neither droughts nor periods of excessive rainfall are common,
but crop yields, especially on droughty soils, are sometimes materially
reduced by periods of lig{t rainfall. o

Slight variations in temperature and rainfall are probably due to
local differences in elevation, exposure, and air drainage. These

- variations are not of sufficient magnitude to affect the general type of

agriculture over the county as a whole. The rainfaﬁ is somewhat
greater and the temperature slightly lower on Cumberland Moun-
tain than in the rest of the county.

The normal monthly, seasonal, and annual temperature and pre-
cipitation, compiled from the records of the United States Weather
Bureau station near New Tazewell, are given in table 1. These data
are fairly representative of the Great Valley part of the county.

Tasre 1.—Normal monthly, seasonal, and annual temperature and
precipitation at New Tazewell, Claiborne County, Tenn,

[Elevation, 1,250 feet]

Precipitation
Mean tem-
Month perature M Total for the | Total for the
ean driest year! | wettest year
°F. TInches TInches TInches
36. 4 4, 85 2. 54 2. 20
34. 9 4, 44 2. 14 4. 85
37.5 4,19 1.04 6. 07
36. 3 13. 48 5. '22 13. 12
44,1 5. 22 3.39 6. 78
54, 5 4, 36 3.91 5. 63
62. 5 4, 26 . 50 8.78
53.7 13. 84 7.80 16. 09
71.56 4, 38 4. 16 5. 81
74. 3 4. 32 9. 05 8 20
73.2 4, 96 3.12 10. 96
73.0 13. 66 . 16. 33 24, 97
September_.__________________ 68. 0 3.23 . 28 2.35
October__ ____._______________ 56. 5 2. 97 3.08 2. 32
November. ... ____________. 42,9 3. 03 2. 08 1.26
Fall . ________________ 55. 8 9. 23 5. 42 5. 93
Year .. ________.___ 54,7 50. 21 35. 27 60. 11

' In 1041,  2In1909.
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WATER SUPPLY

Springs are numerous in the limestone valleys and along the peren-
nial streams in the cherty ridges and furnish an adequate water supply
for Hvestock and family use. Springs also provide the home water
supply in the shale ridges and on Cumberland Mountain. The small
perennial streams provide water for many of the permanent pastures
throughout the county, and intermittent streams furnish water for
this purpose during pericds of heavy rainfall. In the higher cherty
ridges, distant from flowing streams, cisterns are the chief source of
water for family use, and livestock is dependent upon water collected
in small ponds and reservoirs. Wells are rare in all parts of the coun-
ty. Droughts of sufficient severity or duration to cause shortages of
water for livestock or home use are uncommon.

The waters of the Norris Reservoir afford good fishing, boating, and
swimming facilities that attract sportsmen from a wide area. Fern
Lake on Cumberland Mountain also provides good fishing.

VEGETATION

Claiborne County, in the southern hardwood belt, was originally
covered chiefly with deciduous forests. The commonest association of
trees was chestnut, oak, and tuliptree (yellowpoplar) (10) : There were,
however, and still are, rather wide local variations in the kind of
forest cover and the density of stand, caused by local variations in soil
and moisture conditions. Although the entire county has been logged
and the better classes of timber have been cut, 90 percent or more of
the area on Cumberland Mountain and about 40 percent of the area
in the Great Valley of East Tennessee are still in trees. The problems
relative to the management, use, and conservation of the timber re-
sources of the county are discussed in the section on Forests.

ORGANIZATION AND POPULATION

Prior to the arrival of the white man, the area now included in Clai-
borne County was an uninhabited wilderness used as a hunting ground
by the Cherokee Indians. The first white settlement was made in
Powell Valley, near Cumberiand Gap, in 1783 (3), (5). In 1794 a
settlement was made near Springdale by settlers from North Carolina,
South Carolina, and Virginia. The Old Springdale Church was
erected in the valley of Little Sycamore Creek in 1796 by the Baptist
settlers of that area. The act authorizing the organization of the
county was passed on October 29, 1801, and the first session of the
county court was held in December of the same year. The county was
formed from parts of Hawking and Grainger Counties. Tazewell, the
present county seat, was settled in 1801 (77). Annexations from sur-
rounding counties have increased the area to its present size. Cum-
berland Gap, in the northern part of the county, was of considerable
strategic importance during the Civil War, and several minor battles
were Tought there.

In 1810 the population of the county was 4,798. DBy 1830 it had
nearly doubled (8,470}, but there was little change from 1830 until
1870. The discovery and exploitation of coal fields on Cumberland
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Mountain led to the construction of the Knoxville-Middlesboro branch
of the Southern Railway in 1889. Cheap and easy transportation
stimulated the lmnbering industry, and land thus cleared attracted
more settlers, so that by 1900 the population was 20,696. Since 1910
there has been no significant change. In 1940 the population was
24,657, all rural. The people are chiefly native-born whites of English, .
Scotch, and Irish descent. About 2 percent are Negroes.

The average density of population in the county is about 55 to the
square mile, but it is not evenly distributed. Except for the coal mining
villages Cumberland Mountain is very thinly settled. Most of the
farms in this area are on the bottom lands of the larger streams. The
ridges bordering the Powell River, River Ridge, Powell Mountain,
Lone Mountain, Comby Ridge, and Caney Ridge also are sparsely
settled. The thin population is a direct reflection of the unfavorable
soil and land conditions that prevail. The best lands, however, are not
the most thickly populated. The most desirable lands are in Powell
Valley, Cedar Fork Valley, and the valley of Little Sycamore Creek.
and the farms there are relatively large. The greatest density of
population is probably in the rolling and hilly cherty ridges of the
central part. Here, lands are of only fair to moderate fertility, and
a large number of small subsistence farms are maintained.

Tazewell, with s population 3 of about 800, is the county seat. New
Tazewell (population 1,180) serves as a shipping point and market for
the central part of the county. Other towns of importance with their
population are as follows: Lone Mountain (175) in the southern part
and Cumberland Gap (409) in the northern part, both important ship-
pim%j points; Pruden (600), Clairfield (2,000), Eagan (1,000) ; Val-
ley Creek (300), and ¥ork Ridge (450) on Cumberland Mountain, the
more important mining towns and coal shipping points. Several other -
small trading centers are scattered over the county. All the larger
villages are in the fertile limestone valleys and have developed as
the result of the need of these more prosperous agricultural communi-
ties for trading and shipping centers.

INDUSTRIES

With the exception of coal mining there are no large industries in
Claiborne County, but several small enterprises for marketing or
processing agricultural products are operated. Five tobacco ware-
houses in New Tazewell furnish employment to local men during
the auction season. Several small tomato canneries give employment
for a few weeks each year. Small portable sawmills operate in various
parts of the county and furnish employment to farm laborers and
work stock in winter. One large logging operation along Tackett
Creek gives several men year-round (1939) employment. Coal mining,
the only nonagricultural industry, is carried on in the northwestern
part of the county on Cumberland Mountain. In 1937 more than
1,000,000 tons of coal with an estimated value of about $1,700,000 was
mined, and employment was furnished about 900 men.

* Population data from the 1842 Rand McNzlly Commercial Atlas and Marketing
Guide.
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ROADS AND RAILROADS

The county has adequate transportation facilities, A branch of
the Southern Railway crosses the central part in a north-south direc-
tion, and another branch of this railroad and a branch of the Louis-
ville & Nashville Railroad serve the Cumberland Mountain area. Fed-
eral Highway No. 25 E, a hard-surfaced road, traverses the central
part of the county in a north-south direction, and State Highway No.
33 oxtends southwest from Tazewell. State Highways Nos. 63 and
33 follow Powell Valley and Big Sycamore Valley, respectively, and
State Highway No. 90 crosses the northwestern corner of the county.
A recent program of rural road improvement has provided graded
and graveled roads for most parts of the valley section, but the ridges
along the Powell River and parts of Caney Ridge in the southern
part have no improved roads and are inaccessible to automobiles.
Rural roads on Cumberland Mountain are few and poorly maintainad
and are impassable in periods of heavy rainfall. Foot or pack trails
provide the only easy means of access to a large part of the mountainous
area. No direct highway connects the valley and mountain sections
of the county. In general the kinds of roads and the condition in
which they are kept is a direct reflection of soil and land conditions.

SCHOOLS, CHURCHES, AND FARM IMPROVEMENTS

School and church facilities are adequate for the needs of the county.
Elementary schools are in nearly all parts, and high schools are main-
tained at Pruden, Tazewell, and Powell Valley. Lincoln Memorial
University, a 4-year coeducational liberal arts college, is at Harrogate.
All villages have churches, and small country churches serve all parts
of the county.

Although few farm homes are equipped with modern conveniences,
the type and condition of the farm home and other farm structures
are generally an expression of soil productivity and land conditions.
The farm homes in the limestone valleys are commonly large well-kept
brick or frame buildings. In areas of more productive soils in the
cherty ridges neat frame houses are commeon; but in the steep cherty
ridges, in the shale ridges, and on Cumberland Mountain, the farm
homes are generally small and resemble the pioneer type of dwelling.
In 1940 only 197 farm homes had electric lights and 91 had telephones.

General farm improvements, equipment, and farm machinery vary,
as do the buildings, according to the productivity of the land. The
best equipped farms are in the limestone valleys, whereas the poorest
are on Cumberland Mountain. Heavy tractor-driven machinery is not
generally used, but the better farms are adequately equipped with
horse-drawn implements. Many farm operations are performed by
hand on the poorer farms. In 1940 less than 1 percent of the farms
had tractors and only 9 percent had farm trucks. Passenger auto-
mobiles are on 20 percent of the farms,
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AGRICULTURE

The early agriculture of Claiborne County consisted largely of the
production of subsistence crops for the use of the farm family and
livestock. Because it was easily grown and provided food for both
man and livestock, corn was the principal crop, Small crops of flax
and cotton were grown for domestic use, and horses, cattle, sheep, and
hogs were raised for home needs. Sugar was made from maple sap.
Clothing, shoes, and furniture were made at home, The diet of the
pioneer family included salt pork, potatoes, beans, corn bread, milk,
and butter, supplemented with wild fruits and honey.

The agricultural development of the county was slow because of
the remoteness of the area from urban markets, lack of transportation
facilities, and the presence of large areas of relatively unproductive
land. By 1873, however, the production of wheat and oats had be-
come important (§). Timothy was extensively grown and clover was
produceg on a few farms. Many farmers fed the corn crop to live-
stock, and livestock production was the most profitable farm enter-
prise. ‘Mules and horses were raised for home use and a few for
export. The hillside plow had begun to replace the bull-tongue plow,
and mowing machines, hay rakes, and cultivators were becoming
common in Powell Valley. In 1873 more than 75 percent of the
county was still in forest. Roads were few and very poor. Money
was scarce and most trade was carried on by barter.  Country store-
keepers kept a supply of calico, spun eotton, sugar, salt, and coffee,
which they exchanged for beeswax, dried fruits, ginseng, feathers,
eggs, butter, chickens, maple sugar, bacon, corn, wheat, potatoes,
onions, beans, peas, hides, and domestic manufactures. These prod-
ucts were shipped by flatboat on the Powell and Clinch Rivers to
Knoxville and Chattanooga,

Until 1890 these river boats provided the only means of transporta-
tion of heavy freight to and from the county, and inasmuch as the
rivers were navigable only during seasons of high water, the contacts
with the outside world were meager. Consequently, the growth of
the area was slow. The discovery and exploitation of the coal fields
in the northwestern part of the county, however, and the consequent
construction of the Knoxville to Middlesboro branch of the Southern
Railway in 1889 led to more rapid growth. Markets for farm prod-
ucts and timber were much more accessible, and between 1880 and
1910 there were large increases in both the population and the number
of farms. Since 1910 there has been no significant change in the
population or the number of farms.

CROPS

Although the production of subsistence crops was and still is the
chief agricultural enterprise in Claiborne County, there have been
changes in the kinds and acreage. These changes are shown in table
2, which gives the acreage of the principal crops and number of fruit
trees for the years 1879 fo 1939.

The value of agricultural products by classes for certain years is
given in table 3.
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Tapre 2.—Acreage of the principal crops and number of fruit trees
in Olaiborne County, Tenn., for stated years, 1879-1939

Crop 1879 1580 1809 1900 1919 1920 1039
Acres | Aeres Acres Aeres | Acres | Acves | Acres
(67130 + TNV SO 928, 475(20, 729 33, 449131, 643(31, 263|123, 12320, 541
Wheatooooooo oo 9, 128| 6,858 9,706 7, 790| 8, 346/ 2, 590| 5, 125
Oats_ e 9, 13612, 379| 7,662| 2,706 8, 075 219 338
Barley . oo | faamm e .. 4 14| 369
Rye_ o emcaaas 484 22 34l _.__. 3 37 69
Al WY oo 1, 613| 2, 924| 5, 267| 7, 093|12, 331{13, 14518, 321
Lespedeza hay - .cooofoccoe|momme o |oimme o s feme e a e o 9, 758
Timothy and elover..._|- ] oo _|-coec-- 4, 400| 4, 321 9, 227| 5, 166
Cloveralone. _ . _ _faccecfomacn- 1,004 _._ 1, 093 289 -
Timothy alone . oo |-co oo e 3,129| 3,013/ _____|_____.
QOther tame grasses. - | _|eeecn- 3,969 _____ 1, 946| 2, 642| 2, 430
Alfalfa _ oo cei| | m e e = 25 22 198
Sweebelover.. | |amma i |meme oo oo e 90
Grains cub green_ . .- celocceco|owen-- 276; 435 167 195 344
Wild grasses - .| Coojooaoo- 18 29 511 131 169
Legumes cut for hay . _{oocwofooeooo|ommeoofaoaoae 1, 265 639 166
Silage and coarse forage___ |- __|[-.--__ 89 94/11,013) 228 31
Tobaeeo . - cemooee 43 11 111 15 4| 1,632 2, 501
Sorghums_ _ _ .o 274 322 427 825 &6 141
Potatoes_ - o e 332 498 079 593 756 542
Sweetpotatoes and yams__ - 417 213 359 253 274 205 220
All other vegetables .. . __| |- |-——o-_. 1,723 407, 996 396
Small fruits. o ieeece]eeaae- 270 209 25 102 24

Nwmber
Apples. o ...____ trees_ ...
Peaches_ _ . _____._.... doofeoeoaoo
Other tree fruits_._.___ do__|._____

Number | Number

56, 368112, 019

11, 783 25, 756
1, 266| 6, 208

84, 05363, 931
35, 084|30, 422
5, 872/11, 350

Number | Number | Nwmber | Number
64, 914(39, 509
39, 53322, 141
13, 368|11, 185

TasLe 3.—Value of agricultural products, by classes, in Claiborne
County, Tenn., for stated years, 1909-39

Produet 1909 1919 192¢ 1939
All crops harvested:
All gereals __ _ .. _____ . __.___ $486, S19 |81, 301, 432 |$531, 092 (5403, 384
QOther grains and seed.._...__ 2,772 8, 492 560 298
Hay and forage______________ 109, 675 594, 640 | 262, 383 | 256, 949
Vegetables for sale 1__________ 175, b8&5 368, 654 | 146, 733 69, 825
Vegetables for home use onty 2| L. oo oo|ccoammaaat 171, 876 | 196, 565
TobaACCO - e cemcmm e 372,620 | 412, 762
Fruits and nutSeooo - __ 59, 727 78,940 | 63,766 | 33,262
All other field erops__. _______ 61, 088 45, 801 5, 850 6, 292
Forest products sold_ - - oo el 69, 609 | 22,603
Livestock and livestoek products: )
Animals sold and slaughtered__| 375,721 | _________ _jaoooi.--- 311, 001
Value of domestic animala____|1, 024, 770 | 1, 687, 403 | 992, 230 | 990, 024
Dairy produets solde o= 86,431 | 3222, 045 | 92,492 61, 287
Pouliry and eggs produced.___| 176, 760 363,296 | 473, 172 | 209,072
Wool, mohair, and goat hair-._ 2, 556 3, 541 1, 370 971
Honey and wax________._____ 4, 829 8, 920 3, 809 2, 215

1 Includes potatoes and sweetpotatoes.

2 Exeludes potatoes and sweetpotatoes.
8 Ineludes all dairy products sold and for home use.

T15032—48-—2
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The data in table 2 indicate that there has been a large increase in
the acreage used for growing hay and forage crops during the past
60 years. The acreage of wheat has been reduced, but the total pro-
duction has increased moderately because of increases in acre yields.
The acreage in oats has decreased markedly during this period, and
at present the crop is of little importance.  The acreages of harley and
rye have always been small. Corn has always been the most important
crop. Tobacco has become an important erop within the past 10 years.

Aceording to table 3 the value of farm products increased in the
decade between 1909 and 1919, but from 1919 to 1939 there was a sharp
decline in value of most products except vegetables for home use and
tobacco. These trends are largely an expression of price changes dur-
ing the past 20 years, but some definite trends in real values are also
indicated. In general the value of cereals has decreased during the
period, whereas tobacco has increased. Trends of values of other
products tend to be somewhat mixed, owing chiefly to fluctuations in
markets and prices, however, rather than to any basic changes in the
agriculture.

CORN

The acreage used for corn remained practically unchanged from
1879 to 1919. Tn 1929 it decreased considerably, and in 1989 corn was
on 20,641 acres, which included about 40 percent of the harvested
cropland. Yields increased from about 17 bushels an acre in 1879 to
about 21 bushels in 1939, Corn is raised on all soils in all parts of the
county, but the largest yields and acreages are in Powell Valley and
the valleys of Little Sycamore and Big Sycamore Creeks. The county
agent states that in 1939 the county was not growing enough corn for
its own needs. Most of the crop is fed to livestock en the farms, but
some corn is ground in local mills for use by the farn families.

WHEAT

Wheat has always been a moderately important crop. The acreage
fluctuated somewhat during the decades from 1879 fo 1919, but the
total production increased steadily during that period because of in-
creased yields. From 1919 to 1929 the acreage declined greatly, but
a large increase—5,125 acres—is shown for 1989, Yields have shown
a general upward trend, averaging slightly less than 5 bushels an acre
in 1879 and slightly above 10 bushels tn 1989. The decline in acreage
was likely due to several factors, including unfavorable prices, open-
ing of the extensive wheatlands in the Middle West in the early part
of the twentieth century, and diseases and insects. Increased acre
vields are accounted for largely by the increased use of commercial
fertilizer, but improved varieties and better insect- and disease-control
methods are also partly responsible for these increases. Wheat is
grown in small acreages on many farms on all the soils of the uplands
and colluvial lands in the cherty ridges and the limestone and shale
valleys, as well as on the better drained soils of the bottom lands. The
crop 1s harvested chiefly with binders but to some extent by hand with
cradles. Most of it is threshed, but some is fed in the sheaf to live-
stock. The grain is used partly as feed for poultry and other live-
stock, but most of it is sold or exchanged for flour in Middlesboro, Ky.,
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or other nearby cities, as Claiborne County is without mills for man-

ufacturing wheat flour.
TOBACCO

The acreage in tobacco increased greatly between 1929 and 1939.
Only 24 acres werc grown in 1919, compared with 2,501 in 1939.
Average yields increased from about 550 to 1,000 pounds an acre dur-
ing the same period. Burley tobacco is grown in all parts except on
Cumberland Mountain. The farmer usually selects his most produc-
tive areas for tobacco, and much is grown on Emory and Greendale
soils in the cherty ridges, on Caylor soils in the limestone valleys, and
on Jefferson and Leadvale soils in the shale valleys (pl. 5, B). Most of
the erop is sold at auction in the tobacco warehouses in New Tazewell,
although some is marketed in Knoxville. Tobacco is the most im-
portant cash crop in the county. No large farms raise it execlusively,
but nearly every farm has a small patch. The average acreage per
farm for the county is 0.8 acre, but the proportionate acreage is much
larger on the small subsistence farms than on the larger general and
livestock farms. In fact on small farms the sale of tobacco is the
chief or, in some cases, the only source of cash income.

HAY

The acreage used for growing hay crops increased from 1,613 acres
in 1879 to 18,321 in 1939, with no significant change in acre yields.
Tn 1939 lespedeza was grown on about half the hay acreage and red
clover, alone or with timothy, was the second most important hay
crop. Increased use of lime and phosphate during the past few years
has led to the growing of more leguminous hay crops, particularly
alfalfa and sweetclover. Soybeans, cowpeas, crimson clover, and red-
top are grown in simall quantities. Lespedeza is grown on all soils of
the county; alfalfa and clover chiefly on the more productive soils
in the limestone valleys. Practically all hay crops are fed on the farms
to work stock and to beef and dairy cattle, none going to outside

markets.
MISCELLANEOUS SMALL GRAINS

In 1939 only 338 acres were in oats and 869 in barley. Parts of the
two crops are cut green and fed as hay and the rest is harvested,
threshed, and fed to poultry and livestock. Rye is inextensively grown
and is now used chiefly as a winter cover crop and green manure.

OTHER MINOR CROPS

The acreages in potatoes and sorghums are small, but potatoes and
sweetpotatoes arc grown on practically all farms for home use. Sur-
pluses may be marketed in Tazewell and Middlesboro. Production of
sorghums has decreased markedly, from 38,878 gallons 1n 1879 to
9,633 in 1989, The sirup is used by the farm family and the fodder
is fed to livestock.

Vegetables are relatively unimportant, although 996 acres in 1929
and 396 in 1939 were used for commercial vegetable production. Peas,
beans, turnip greens, beets, cabbage, and spinach are grown chiefly for
home use, although a few farmers in Powell Valley and in the vicinity
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of Goins raise truck crops for sale in Knoxville and Middlesboro.
Tomatoes are grown on 61 percent of the acreage and represent 58
percent of the value of all vegetablessold. They are grown principally
on the Fullerton soils and are canned in several small canneries in
the central part of the county. In recent years a few farmers have
shipped fresh tomatoes to southern marketslate in fall.

FRUITS

The number of apple trees declined from 112,019 in 1899 to 39,509
in 1939, and the number of peach trees from 25,756 to 22,141. No
orchards are large but nearly every farm has a few fruit trees. The
production of small fruits has varied from time to time but has at no
time been important. In general, the yields of fruit are low and the
quality poor. Most of the fruits are used in the home either fresh
or preserved, but surpluses are sold in local markets. The farm income
from the sale of fruits and nuts amounted to $33,262 in 1940,

ROTATIONS AND FERTILIZERS

Systematic rotation of crops is not commonly practiced over much
of Claiborne County, land use and management practices being deter-
mined largely by the needs of the farm operator and his family and
the prices of farm products. A common practice is to grow a row
crop, as corn or tobacco, for several years, followed by lespedeza or
several years of idleness. In places row crops are raised in successive
years until the natural fertility of the soil is exhausted; the land is
then abandoned. Some of the more progressive farmers in the lime-
stone valleys and other parts of the county use a rotation of corn or
tobacco, wheat, and lespedeza.

Length of rotations is not ordinarily adjusted to the needs of in-
dividual soil types. The length of time the hay crop remains is deter-
mined largely by the size of the farm and the need for a more intensive
crop. Clover or alfalfa is used as the hay crop in the rotation in some
places but not extensively, largely because the farmers are unwilling or
financially unable to meet the exacting requirements of these crops
for amendments. Educational programs and subsidies have brought
about significant increases in winter cover crops and green manures,
but the acreage of unprotected soils in winter still remains large.

Expenditures for commercial fertilizer increased from $738 in 1879
to $60.475 in 1939, and the farms using fertilizer from 29.9 percent in
1909 to 77.1 percent in 1939. The gradual depletion of soil fertility
through cropping and erosion, the clearing and cropping of less fertile
soils because of population increases, education of farmers, and the
recent rapid increase in tobacco growing have all contributed to the
inereased use of fertilizers.

Practically all the fertilizer is purchased by the individual and is
factory-mixed. Most of it is used on wheat, corn, and tobacco. Usually
either 0-16-0* or 0-10-4 fertilizer s applied at the rate of about 150
pounds an acre on corn and wheat on all soils; the more successful to-
bacco growers use 3-8-5 at the rate of 500 to 1,200 pounds. Some farm-

¢ Percentages, respectively, of nitrogen, phosphorie acid, and potash,



PLATE 5

Soil Survey of Claiborne County, Tenn.

A, Comby Ridge in southeastern part of the county. Lehew soils on the comby
steep to very steep ridge in background; Montevallo on the ridges in center;
Philo and Leadvale in narrow valley on the right; Allen soil formed from
sandy colluvium washed from Skaggs Ridge on sloping bench in the foreground.

B, Burley tobaeco on Jefferson stony fine sandy loam in the valley of Big Syca-
more Creek. Modersle to heavy fertilization is needed to obtain good yields.



Soit Survey. of Claiborne County, Tenn. PLATE 6

A4, Typical small subsistence farm on a narrow rolling ridge top in the Clarksville-
Fullerton association of soils. The cleared areas are chiefly cherty Clarksville
soils on rolling and hilly slopes; the forested areas chicfly cherty Clarksville
soils on steep slopes. A wheat field is beyond the buildings; and corn, tobaceo,
and hay on the more distant fields.

B, Armuchee soils on cone-shaped knobs on the northeastern slope of Wallen
Ridge.



CLAIBORNT COUNTY, TENNESSEE 21

ers, however, use 0-16-0 or 0-10-4 fertilizer supplemented with stable
manure on their tobacco crop. Very little fertilizer is used on hay,
although a few farmers use triple superphosphate on hay and pasture
fields. Fertilizer dealers report the sale of some 2-10-4, 4-10-8, and
sodium nitrate, but the county agent states that the use of these mate-
rials is not common. Practically all the mixed fertilizers have
magnesian limestone as a filler. In general, little attention is given
to specific soil needs, and the kinds and quantities of fertilizer used
are determined by the amount the farmer has to invest.

There has been a large increase in the use of lime in the past few
years. In 1939, 201 farmers used a total of 6,245 tons of liming
materials, Lime is applied on all soils at the rate of about 2 tons
of ground limestone or its equivalent an acre. The lime is usually
applied to land being prepared for seeding to alfalfa, clover, lespedeza,
or other legumes, but some is used on permanent pastures.

PASTURES

Pastures are important in Claiborne County, inasmuch as the sale of
livestock and livestock products constituted the source of about one-
fourth of the farm income in 1939. The county has nearly 50,000
acres of plowable pasture, and the total acreage of pasture is consid-
erably larger if the nonplowable and woodland pastures are included.
The largest areas of pasture land are in Powell Valley, especially
northeast from Arthur to the county line, in Cedar Fork Valley, in
the valley of Little Sycamore Creek, and in the vicinity of Lone
Mountain. The quality of pasture is somewhat variable, depending
upon management, but bluegrass is generally the chief pasture plant.
Where soil amendments have been used, pastures may consist largely
of clovers, whereas in untreated, severely eroded places, broomsedge
may be the dominant pasture plant. In the rest of the county most of
the pastures are on hilly and steep slopes, on cherty or stony soils, or
on poorly drained soils in the bottom lands. In general these pas-
tures are of poor quality and consist chiefly of broomsedge, although
bluegrass and clovers may be grown where lime and phosphate are
used.

LIVESTOCK AND LIVESTOCK PRODUCTS

The livestock of Claiborne County consists of dairy and beef cat-
tle, hogs, sheep and goats, poultry, bees, and work stock.

DAIRY COWS

In 1939 there were 5,562 dairy cows in the county, and since 1920
there has been no significant change in the number. The value of
dairy products sold increased from $50,815 in 1920 to $61,287 in 1940.
No large commercial dairies are in the county, but a few small dairy
farms are in Powell and Big Sycamore Valleys, and about 86 percent
of the farms have enough dairy cows to furnish milk and butter for
the farm family. Surpluses are sold in local markets, and the dairy
farms truck their milk to Middlesboro, Ky., and Morristown, Tenn.
The principal dairy breeds are Jersey and Guernsey, and most dairy
animals are grades of these two.
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BEEF CATTLE

The best quality and the greatest number of beef cattle are raised
in the valley of Little Sycamore Creek and in Cedar Fork and Powell
Valleys. Beef cattle are also on the less steep cherty ridges, but very
few are raised on the steep cherty ridges, on the shale ridges, or on
Cumberland Mountain. The principal breeds are Hereford and Aber-
deen-Angus. In 1940 there were 584 cows kept mainly for raising
beef calves. Purebred sires are cooperatively owned in several com-
munities. Some of the cholcest cattle are sold in Knoxville for beef,
and a few animals are shipped to Cincinnati markets, but most of
them are sold ag 2-year-old feeders to stockmen from southwestern
Virginia, who fatten them for sale in eastern markets.

SWINE

The number of swine in the county decreased from 10,653 in 1920
to 6,165 in 1940, There are a few hogs on nearly all farms, but the
county has no large swine producers or breeders. It does not produce
enough pork for its own needs (1940), and all hogs are used on the
farms or sold in local markets. The principal breeds are Hampshire,
Poland China, and Duroc-Jersey.

SHEEF AND GOATS

In 1940, 869 sheep were raised in the county as compared with 2,107
in 1920. These are in small scattered flocks. Wool and lambs are
gold in local markets, and some lambs are slaughtered for home use.
The principal breed is Shropshire. Only 193 goats were raised in

1940,
POULTRY

In 1940 there were 112,593 chickens and 671 turkeys over 4 months
old on the farms. Small numbers of ducks, geese, and guinea fowls
also are raised. There are no specialized poultry farms, but chickens
are raised on 91 percent of the farms, and the sale of poultry and
poultry products accounted for 7.1 percent of the farm income in
1940. The principal breeds of chickens are Plymouth Rock, Rhode
Island Red, and white Leghorn, but small numbers of several other
breeds also are raised. Poultry and poultry products are used on
the farm, and surpluses are sold chicfly in local markets, although n
recent years cooperative shipments of poultry have been made to
eastern markets late in fall.

BEES

In 1940 bees were kept on 592 farms, and 13,844 pounds of honey
were harvested. Most of the honey is used in the farm homes, but
some honey and wax were sold in local markets. Farm incomes in
1940 from this source amountefl to $2,215.

WORK STOCK

‘Work animals on farms numbered 6,328 in 1920, of which 56 percent
were horses and 44 percent mules, By 1940 the total number of work
animals had declined to 4,061, equally divided between horses and
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mules. Because of this marked decline and the increase in the number
of farms, the average number of work animals to the farm decreased
from 2.1 in 1920 to 1.3 in 1940. The work stock is predominantly of
Belgian and Percheron breeding. The quality of stock is good and is
mostly of small to medium-sized animals, adapted to use in the com-
paratively rough topography.

TYPES OF FARMS

Of the 3,081 farms in the county, 2,181 (about 69 percent) were self-
sufficing, that is, the chief farmn enterprise consisted of growing farm
products for the use of the farm family (pl. 6, 4). Of the remaining
farms, 782 derived their major income from the sale of general field
crops, 167 from livestock and livestock products, & from specialty
crops, and 9 from forest produects.

The farms are classified according to size into the following groups:

Number Number

Acres: of farms | Acres: of farms
3t0o 9 401. 180 to 219 - B4
0t 29 812 220 t0 259 oo _ 13

30 to 490 _____ . 840 260 to 379 . 28

50 to 69 - - 449 380 to 499 __ 9
T0tlo 99 .. _______ 336 500to6G99_ . ___ _____________ (]

100 to 139 _ 214 700 to 999 2

140 to 179 ___ 114 More than 1,000 _-___ _ 3

About 61 percent of the farms have less than 50 acres, and 86 percent
Tess than 100 acres. The last two decades showed a large increase in
the number of farms of less than 100 acres and corresponding decreases
in the number of larger farms.

In general, the distribution of the different types of farms, when
considered either from the standpoint of size or type, is a direct expres-
sion of soil and land conditions, In the steep cherty ridges and in the
shale ridges, where soil and Jand conditions are unfavorable, the farms
are predominantly of the self-sufficing type, often of small total acre-
age and almost invariably with small acreages of cropland. The gen-
eral farms are principally in the limestone valleys, but a few are on
the smoother cherty ridges and on the better soils of the shale valleys.
In all thesc areas there are relatively large acreages of productive soils
and favorable land conditions. These farms usually are larger and
have a larger acreage in growing crops than do the subsistence farms.
The livestock and dairy farms are chiefly in the limestone valleys,
where there is mueh land suited to pasture. They are comparatively
large, often exceeding 150 acres. The farms growing specialty crops
are 1 various parts of the county, their locations probably determined
more by the interests of the farm operator than by land cenditions.

LAND USE

The period of greatest growth and development in Claiborne
County extended from 1880 to 1910. The population increased from
13,373 to 23,504 and the number of farms from 1,740 to 3,238. During
that period the land in farms remained nearly constant, but there was
an increase in improved land. From 1910 to 1940 both the size of
farms and the area of improved land to the farm declined. The
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average size decreased from 138 acres in 1880 to 71.8 in 1910, and the
improved land to the farm decreased from 48 to 39 acres. From 1910
to 1940 the number of farms did not change significantly, but the
acreage of farms decreased about 18 percent and of improved land
about 9 percent. The average size of farms decreased to 55.6 acres,
and the improved land decreased to 34.8 acres to the farm.

The decrease in land in farms in the last three decades has been due
largely to changes in ownership. The American Association, a pri-
vately owned land-holding company, has acquired ownership of prac-
tically all the land in the Cumberland Mountain area and the Ten-
nessee Valley Authority purchased several thousand acres bordering
the Norris Reservoir.

Woodland on farms has decreased in the past 30 years from 72,801
acres in 1919 to 59,067 in 1929, and to 47,527 in 1939. At present
about 17 percent of the county area, or 28 percent of the farm area,
is in farm woodland.

During the last two decades there has been a large increase in the
acreage of hay and forage crops and a corresponding decrease in that
of intertilled crops, except tobacco, which has increased greatly.
During the last 10 years the acreage of small grains has nearly
doubled.

In 1940 about 60 percent of the land of the county was classified as
being in farms. About 29.6 percent of this is classified as harvested
cropland, 3.8 percent as idle cropland, 0.6 percent as crop failure,
28.7 percent as plowable pasture, and 27.7 percent as woodland. Ths
remaining 9,6 percent was used for barn sites and barn lots, home sites
and lawns, lanes, roads, and other noncrop purposes. Of the crop-
land harvested, about 41 percent was in corn, 36 percent in hay and
forage crops, 10 percent in wheat, 1.5 percent in other small grains,
5 percent in tobacco, and 6.5 percent in all other crops, including
potatoes, sweetpotatoes, sorghums, fruits, and vegetables.

FARM TENURE

About 84.5 percent of the farms in the county are operated by
owners, 2.5 percent by part owners, and 13 percent by tenants.
Although there have been small fluctuations in the percentages of
farms operated by owners and by tenants, there has been no significant
change since 1880. The percentage of farms operated by managers,
which has always been low, decreased from 0.2 percent in 1900 to 0.03
percent in 1940.

In 1940, 106 tenants paid cash rent, 237 were share tenants, and 57
were tenants of other kinds. Share tenants who furnish labor only
receive half the tobacco and one-third of the other crops. When the
tenant furnishes labor, work stock, and half the commercial fertilizer
he receives half the tobacco and two-thirds of all other crops. When
the tenant furnishes work stock, implements, seed, all fertilizer, and
his own labor he receives two-thirds of all crops, including tebacco.
The lease is usually an unwritten agreement for 1 year, terminating
after the crops are harvested and before the succeeding crop is to be
planted, usually during January. In the absence of a written agree-
ment, there is no provision for notice of termination or renewal,
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FARM INVESTMENTS AND EXPENDITURES

In 1940 the average value of farms was $2,746. Of this value 83.9
percent was in land and buildings, 11.7 percent in domestic animals,
and 4.4 percent in implements, The average value of land, including
buildings, was $41.47 per acre.

Heavy farm machinery is comparatively scarce. Less than 1 percent
of the farms have tractors, and only about 9 percent have trucks.
There are no combines, and such implements as corn binders, hayload-
ers, side-delivery hay rakes, and riding plows are rare. Machinery
in the better agricultural communities includes walking plows, one-
row cultivators, one-row corn drills, small-grain drills, spike-tooth
harrows, mowing machines, dump hay rakes, disk harrows, and some
grain binders. On the smaller subsistence farms, machinery of any
kind is scarce; most of the farm operations are carried on by hand by
the farm operator and his family.

The total amount spent. for feed increased from $19,199 in 1910 to
$51,612 in 1940 and the percentage of farms purchasing feed increased
from 18.5 percent to 41.6. Feeds purchased consist chiefly of con-
centrated feeds for dairy cows and poultry and corn for swine in areas
of low corn production.

Expenditures for farm labor declined from $186,892 in 1910 to
$91,737 in 1940, and the number of farms reporting such expenditures
decreased from 1,805 to 886. These decreases can be accounted for by
the increase in number of farms and their marked decrease in size.
The present supply of farm labor is adequate as to both quantity and
quality and consists chiefly of native whites, although a few Negroes
are employed on farms.

SOIL SURVEY METHODS AND DEFINITIONS

In making a soil survey the soils are examined, classified, and
mapped in the field and their characteristics recorded, particularly
in regard to the growth of various crops, grasses, and trees,

The soils and the underlying formations are examined systematically
in many locations. Test pits are dug, borings made, ang highway or
railroad cuts and other exposures studied. Each exposes a series of
distinct soil layers, or horizons, termed collectively the soil profile.
Each horizon, as well as the und’erlying parent materizal, is studied in
detail, and the color, structure, porosity, consistence, texture, and con-
tent of organic matter, roots, gravel, and stone are noted. The content
of lime in the soil profile is determined by simple tests.® Other fea-
tures taken into consideration are the drainage, both internal and
external, the relief, or lay of the land, and the interrelations of soil
and vegetation.

The soils are classified according to their characteristics, both in-
ternal and external, with special emphasis on the features that influ-
ence the adaptation of the land to the production of crop plants,

% The reaction of the goil is its degree of acidity or alkalinity expressed mathe-
matically as the pH value. A pH value of 7 indicates nentrality; higher values,
alkalinity ; and lower values, acidity. Indicator solutions are used to determine
the reaction. The presence of lime is detected by the use of a dilute solution of
hydrochlorie acid.
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grasses, and trees. On the basis of these characteristics the soils are
grouped into classification units, the principal three of which are (1)
series, (2) type, and (3) phase. In some places two or more of these
principal units may be in such intimate or mixed pattern that they can-
not be clearly shown separately on a small-scale map but must be
mapped as (4) a complex. Some areas that have no true soil—as
Rough stony land, Rough gullied land, or Mine dumps—are termed (5)
miscellaneous land types.

The most important of these groups is the series, which includes
soils having the same genetic horizons, similar in their important
characteristics and arrangement in the profile and having similar
parent material. Thus, the series comprises soils having essentially
the same color, structure, natural drainage, and other important in-
ternal characteristics and the same range in relief. The texturc of
the upper part of the soil, including that commonly plowed, may vary
within a series. The series are given geographic names taken from
localities near which they were first identified. Dewey, Fullerton,
Clarksville, and Muskingum are names of important soil series in
Claiborne County

Within a soil series are one or more types, defined according to the
texture of the upper part of the soil. Thus, the class name of this
texture—sand, loamy sand, sandy loam, loam, silt loam, clay loam,
silty clay loam, or clay—is added to the series designation to give a
complete name to the soil type. For example, Fullerton silt loam and
Fullerton loam are soil types within the Fullerton series. Except
for the texture of the surface soil, these types have approximately the
same internal and external characteristics.

A phase is a subdivision of the type. Some soil types possess a
narrow range of characteristics and hence are not divided into phases;
others, with a wider range of characteristics, are mapped in two or
more phases. The phases of a {ype differ from one another, generally
with respect to external soil characteristics, such as slope or degree
of erosion. For example, if a soil type has slopes that range from 5
up to more than 25 percent, it may be mapped in three phases—a roll-
ing phase (5- to 12-percent slopes), a hilly phase (12- to 25-percent
slopes), and a steep phase (25+4-percent slopes) ; or a soil that has been
eroded in places may be mapped in two or more phases—an uneroded
phase, an eroded phase, and perhaps a scverely eroded phase. One of
the phases of a soil type generally is of more common occurrence than
the others. Such a phase is considered to be the normal phase of the
type and, in this report, bears no phase designation. Fullerton silt
loam, for example, is divided into threc phases: (1) Fullerton silt
loam (the normal, or rolling, phase) ; (2) Fullerton silt loam, hilly
phase; and (3) Fullerton silt loam, steep phase.

Examples of soil complexes are found 1n Talbott-Hayter silt loams
and Talbott-Hayter silt loams, steep phases, in which the soils are so
intimately associated that they cannot be separated on a map of the
scale used.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, complexes, and miscellaneous
land types in relation to roads, houses, streams, lakes, section and
township lines, and other cultural and natural features of the land-
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scape. In Claiborne County three types of base maps are used: (1)
Planimetric maps which are compiled from aerial photographs and
are adjusted to United States Geological Survey points of control,
(2) merial mosaics that are made by fitting together several individual
aerial photographs into a single map, and (3) individual single-lens
aerial photographs, All these maps are on a scale of 1:24,000, which
equals 2.64 inches a mile. The soil surveyor mounts a section of a map
on a small plane table equipped with a magnetic compass and, traveling
on foot, systematically traverses the area represented by the map. As
he procceds he makes frequent examinations of the soil and plots on
the map the boundaries of each type, phase, complex, and miscel-
laneous land type as they occur in relation to roads, houses, streams,
lakes, and other local cultural and natural features of the landscape.
When the field work is completed the field sheets are assembled and
from them a single large map of the entire coutity is drafted.

Texture refers to the relative quantities of clay, silt, and various
grades of sand making up the soi1l mass. Coarse-textured soils con-
tain much of the coarse material (sands), and fine-textured ones con-
tain much fine material (clay). Structure refers to the natural ar-
rangement of the soil matlerial into aggregates, structural particles,
or masses. Consistence refers to the relative mutual attraction of the
particles in the whole soil mass or their resistance to separation or
deformation (as evidenced in cohesion and plasticity). Consistence
is described by such general terms as loose or open; slightly, moder-
ately, or very compact; mellow; friable; crumbly; plastic; sticky;
soft; firm ; hard; and cemented. Permeability and perviousness con-
note the ease with which water, air, and roots penetrate the soil.
The A horizon is the lighter textured and leached surface layer of
the soil. The B horizon is the heavier textured and usually the
darker colored layer underlying the A horizon. The A and B hori-
zons taken together form the solum, or the true soil. The C horizon
is the parent material, or unconsolidated weathered rock material
upon which the B horizon rests. Surface soil refers to the part of
the solum that is disturbed by ordinary tillage operations. The
subsoil is roughly that part of the solum below plow depth. Soil
reaction is the degree ol acidity or alkalinity of the soil mass ex-
pressed in pH values, or in words as follows: (4)

ol pH
Extremelyacid.__ . Below 4.5 |Neutral ___ ... 6.6-1.3
Very strongly acid___________ 4.5-5.0 | Mildly alkaline.. ___________ 7.4-8.0
Strongly acidee—oe e 51-6.5 | Strongly alkaline _____ 81-9.0
Medium acid - _______ 5.6-6.0 | Very strongly alkaline.. 9.1 and higher,
Slightly qecid 6.1-6.5

In a practical sense reaction may be defined as the relative rich-
ness or poverty of the soil in lime {available calcium). An acid
soil is one that requires the addition of lime for maximum produc-
tion of most crops, a neutral soil contains suflicient lime for any
commonly grown crop, and an alkaline soil is one rich in lime. A
stony or cherty soil contains suflicient stone or chert to interfere
with, but not prevent, tillage of the land. Land that is too stony
for cultivation is designated as stony land or rockland. Tevel land
(A slope class) is characterized by slow surface runoff and no ac-
celerated erosion, and heavy farm machinery can be used easily.
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Undulating land (B slope class) has adequate but moderately slow
surface drainage, erosion is controlled with comparative ease, and
heavy machinery may be used freely. Rolling land (C slope class)
has moderate to very rapid surface drainage. Adapted crop rota-
tions and in places mechanical means are necessary for control of
erosion, and moderate resistance is offered to the use of heavy farm
machinery. Hilly land (D slope class) has rapid surface drainags,
Careful selection and rotation of crops supplemented by mechanical
devices are necessary for control of erosion, and the use of heavy
farm machinery is generally impractical. Steep land (E slope class)
has very rapid surface runoff. " Erosion cannot be controlled under
crops, and use of heavy farm machinery is entirely impractical.
Very steep land gF slope class) has the undesirable characteristics
of steep land developed to an even greater degree.

Soil amendment, as used in this report, refers to any material added
to the soil for the purpose of improving conditions for plant growth.
Lime, fertilizer, and manure are soil amendments. A fertilizer, as
here used, refers to any commercially obtainable material that con-
tains one or more of the three essential chemical elements—nitrogen,
phosphorus, and potash—in such forms that when the material is
applied to soils, crops can make use of them for their processes of
growth. A mixed fertilizer contains two or more of these essential
elements; a complete fertilizer contains all three; a low-grade fer-
tilizer contains less than 16 percent of plant foods, and a high-grade
fertilizer contains more than 16 percent. The minor elements, or
secondary elements, are those that ordinarily are in the soil and are
required by plants in only relatively small quantities. They include
sulfur, magnesium, iron, manganese, boron, copper, and zine.  Manure
or barnyard manure is a mixture of animal excrement, bedding, and
litter that accumulates in stables. Lime is either the carbonate or
hydroxide of calcium or calecium and magnesium applied to the land
primarily for neutralizing soil acidity but also as a source of calcium
for plants.

SOILS

The general characteristics of the mature soils of the uplands of
Claiborne County have been determined largely by the climate and
vegetation under which they formed. They have developed in an
environment of moderately high temperature, heavy rainfall, and
deciduous forest vegetation and are characterized by friable grayish-
brown silt loam A horizons and red or yellowish-red B horizons con-
taining a relatively large quantity of clay. These soils are highly
leached and are therefore low in plant nutrients and strongly acid in
reaction. In general they are lighter in color, lower in organic
matter, much more acid in reaction, and consequently much less
productive of crop plants than are the dark soils of the central United
States. Some of the upland soils, however, are probably more pro-
ductive than are the more highly leached soils of arcas farther south
and southeast.

Although the general characteristics of the soils as a whole are an
expression of climatic conditions and vegetation, the individual char-
acteristics of any particular soil are chiefly a reflection of the kind
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and age of its parent material. The soils have formed from parent
material derived from many different sedimentary rocks. As a result
of these wide differences in parent material, the soils of the county
exhibit a wide range in color, texture, consistence, depth, reaction,
conditions of stoniness and erosion, and, accordingly, a wide range of
productivity and workability.

The soils vary in color from very light gray to brown in the A
horizon and may be red, yellow, brown, or gray in the B horizon. Tex-
tures vary from fine sandy loam to silty clay. Most of the soils have a
friable A horizon, but the B horizon ranges from mellow and friable
to very sticky and tenacious. The organic-matter content generally
is low but varies somewhat because of Iocal differences in the original
vegetative cover under which the soils formed and to the present use
and management, The depth of the solum varies from a few inches to
several feet, and depth over bedrock ranges from less than 2 feet to
more than 50. All upland soils are acid in reaction, but some soils of
the stream bottom lands are neutral or slightly alkaline.

About 20 percent of the soils of the county are classified as silt
loam; 22 percent, cherty silt loam; 9 percent, cherty loam; 20 percent,
stony fine sandy loam; 10 percent, all other textural classes; and 19
percent, miscellaneous land types. Approximately half the area has
had little or no damage by accelerated erosion, but about 2 percent of
the Jand has been reduced to a network of gullies and the rest has been
eroded sufficiently to reduce productivity considerably and limit some-
what the use suitability. About 58 percent of the land has steep slopes;
21 percent, hilly; 15 percent, rolling; and 6 percent, level to undulat-
ing. About 3 percent is poorly drammed. Only about 3 percent of the
soils are neutral in reaction; the rest require lime to obtain good crep
vields. About 25 percent of the area has stone-free soils; 56 percent,
stony or cherty soils; and 19 percent, soils too stony for cultivation.

When the soils are grouped on the basis of their use capability,
which is determined largely by their characteristics, and their extent
of development and combinations of characteristics, about 21 percent
of the area is covered by soils suited to cultivated crops, 25 percent to
pasture, and 54 percent to forest. Taking the average of the Great
Valley of East Tennessee as a standard, only about 8 percent of the
land suited to cultivation is relatively high m productivity, whereas
37 pereent is medium, and 60 percent 1s low.

Variations in soil and land conditions and the consequent suita-
bility of these soils to various uses has largely determined the local
differences in agriculture within the county. The thin, stony, im-
poverished soils and the rugged relief of Cumberland Mountain have
inhibited agricultural development. Land in this area is owned largely
by a single corporation that leases coal and lumber concessions to con-
tractors. The few farms are of the subsistence, or part-time, type
with very low crop yields, a few livestock of poor quality, and im-
proved farm practices are not followed.

In contrast to Comberland Mountain, Powell Valley has level to
rolling topography, and the sails are moderately fertile and are well
suited to a wide variety of crops. These desirable lands attracted the
earliest settlers and comparatively large farms were established. A
fairly stable and diversified agriculture has developed, and, in general,
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crop yields are superior to those of any other part of the county. Sim-
ilar soil and land conditions in Cedar Fork Valley and the valley of
Little Sycamore Creek have led to a similar type of agriculture, al-
though the presence of relatively larger areas of soils suited to grow-
ing pasture has led to a greater emphasis on livestock production.

Although scattered areas with favorable land conditions and mod-
erately fertile soils are on the cherty ridges, relatively unproductive
cherty soils chiefly characterize the steep land. Unfavorable soils and
land conditions. also prevail in the shale ridges in the southeastern
part of the county. In these areas small subsistence farms have been
established where farm practices are determined almost entirely by the
immediate needs of the farm family. The resultant intensive cropping
of these relatively infertile soils leads to their rapid depletion and to
progressively poorer yields and lower living standards.

SOIL SERIES AND THEIR RELATIONS

On the basis of differences in characteristics, the soils of Claiborne
County are mapped in 39 types, 36 phases,® 1 complex, and 11 mis-
cellaneous Iand types. In order to use this report to the best advantage
it is necessary to become familiar with the soils and to understand
their relations to cach other. The soils are placed in four main
groups on the basis of their position in the landseape and on the source
of their parent materials as follows: (1) Soils of the uplands, (2)
soils of the colluvial lands, (3) soils of the terrace lands, and (4) soils
of the bottom lands.

The soils of the uplands are on the higher elevations above the stream
valleys. They are underlain by consolidated bedrock from which
their parent material has weathered. On the basis of differences in the
kind of underlying rocks, these upland soils are divided into four
subgroups, namely, soils of the uplands derived from (1) limestone
residuum, (2) cherty and sandy dolomite residuum, (3) interbedded
limestone and shale residuwm, and (4) acid sandstone and shale
residuum,

Soils of the colluvial lands are on sloping fans and benches on the
foot slopes of hills and in the bottoms of lime sinks and depressions.
Their parent materials arve derived from mixed and unstratified soil
materials and rock fragments washed and rolled from the imme-
diately adjacent upland slopes. Two subgroups based on differences
in the general character of the parent materials are recognized: Soils
of the colluvial lands derived chiefly from materials washed from up-
lands underlain (1) by limestone and dolomite and (2) by sandstone
and shale with some limestone influence.

The soils of the terrace lands are on the second-bottom lands or
benches along streams and rivers, but they are ordinarily not subject
to overflow. Their parent materials are derived from old stream
alluvium deposited when the streams were flowing above present levels.
These terrace deposits are stratified in many places and consist of
alternate layers of sand, silt, clay, and gravel.  The soils of this group
are divided into two subgroups on the basis of differences in the

*When a soil type ig subdivided into phases, that part of the type that bears
no phase name is referred to as the normal phase of the type.
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origin of their parent materials: Soils of the stream terraces derived
from old alluvium (1) chiefly from limestone material and (2) chiefly
from sandstone and shale materials.

The soils of the bottom lands are on the flood plains of streams and
rivers and are subject to annual overflow. Their parent materials,
which are sorted and stratified in many places into layers of sand, siit,
clay, and gravel, are recent stream alluvium deposited by flood waters.
On the basis of general differences in parent materials this group is
divided into two subgroups: Soils of the bottom lands derived from
alluvium washed (1) chiefly from limestone material and (2) chiefly
from sandstone and shale materials.

The foregoing groups include all the soil series mapped in the
county. In addition there are miscellancous land types that include
areas of land having little or no true soil because of the large number
of bedrock outcrops or the severe erosion. All the soil series mapped
in the county are listed in table 4 according to this grouping.. Some
of the more important properties of the soils are tabulated and the
relations of the various soils to each other are shown. Study of this
table will enable the reader to understand and use this report more
readily.

SOILS OF THE UPLANDS DERIVED FROM LIMESTONE RESIDUUM

The soils of the uplands derived from limestone materials are of the
Dewey, Talbott, and Colbert series. These soils are closely associated
with one another in the low-lying limestone valleys.

The Dewey soils have a light-brown or grayish-brown silt loam sur-
face soil and a yellowish-red, light-red, or red silty clay subsoil. The
Talbott soils differ from the Dewey soils chiefly in that the subsoil is
lighter in color and is more compact, sticky, and plastic. - The Colbert
soil, as mapped in Claiborne County, has a gray silty clay loam surface
soil and a yellow or greenish-yellow sticky plastic silty clay subsoil.
In general the depth of solum and fertility decreases from Dewey to
Talbott to Colbert soils. On similar slopes workability and conserva-
bility decrease in the same order.

SOILS OF THE UPLANDS DERIVED FROM CHERTY AND SANDY DOLOMITE RESIDUUM

Soils of the uplands derived from cherty and sandy dolomite resid-
uum are of the Bolten, Claiborne, Fullerton, and Clarksville series.
They are on rolling to steep slopes and crests of the high valley ridges
underlain by cherty and sandy dolomites. Their wide variation in
productivity, workability, and conservability depends upon slope, de-
gree of accelerated erosion, tilth and moisture conditions, natural fer-
tility, and past and present use and management. This group of soils
includes 120,179 acres, or about 42 percent of the area of the county.

The Bolton soils have a friable dark reddish-brown surface soil and
a friable dark-red subsoil. Claiborne soils differ from the Belton soils
in that they have a light-brown surface layer, a yellowish-brown sub-
soil, and a more sticky and compact substratum, The Fullerton soils
have a gray or brownish-gray friable surface soil and a light-red or
yellowish-red clayey subsoil, whereas the Clarksville soils have a lighter
gray surface soil and are yellow or brownish yellow rather than red
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in the subsoil. The quantity of chert in the soils increases in the order
in which they are listed, the Bolton soils being practically chert-free
and the Clarksville generally very cherty. The content of lime, or-
ganic matter, and mineral plant nutrients decreases in the same order.
In general, these soils are less fertile than the soils of the limestone
valleys, but good tilth is ordinarily more easily maintained. On
similar slopes, erosion is less severe and the soils are less susceptible to
further erosion, '

SOILS OF THE UPLANDS DERIVED FROM INTERBEDDED LIMESTONE
AND SHALE RESIDUUM

The soils of the uplands derived from interbedded limestone and
shale residuum are of the Armuchee and Sequoia series underlain by
interbedded limestone and shale, but the Armuchee is on the slopes of
valley mountains and ridges, whereas the Sequoia is in low valleys.

The Armuchee soils have a yellowish-brown surface-layer and a
brownish-red subsoil with bedrock at a shallow depth. Slopes are
hilly and steep. The Sequoia soil differs from the Armuchee chiefly
1n that it has milder slopes, thicker soil layers, and a greater depth to
bedrock. It has a grayish-brown surface soil underlain by a brown-
ish-yellow silty clay loam subsoil. - In general, these soils are higher
in hme and organic matter and more fertile than soils on comparable
slopes in the cherty ridge sections, but they are less favorable in these
respects than limestone valley soils.

S0ILS OF THE UPLANDS DERIVED FROM SANDSTONE AND SHALE RESIDUUM

The soils of the uplands derived from sandstone and shale residuum
consist of the Lehew, Montevallo, Muskingum, and Hartsells series.
These soils are underlain by acid rocks that are strongly resistant to
weathering, and with the exception of the Hartsells soil, have hilly
and steep slopes and shallow, weakly developed profiles. The Hart-
sells soil is a relatively shallow, sandy soil having a more distinctly
developed profile and milder slopes. These soils are probably lower in
natural fertility than the other upland soils in the county. From the
standpoint of acreage this is one of the more important groups of soils
but it is relatively unimportant for agriculture because very little of
the soil is suited to either crops or pasture.

The Montevallo soils are thin brownish-gray shaly soils on hilly
and steep knobs underlain by green, yellow, purple, red, and gray
fissile acid shale. The Lehew soils are on steep, sharp-crested valley
ridges underlain by purple, red, and green interbedded sandstone and
shale, The soils are dominantly brown or purplish-brown fine sandy
loam, but as mapped they are not uniform 1in color. The Muskingum
soils are shallow sandy soils with a grayish-yellow or yellow surface
layer and a yellow subsoil on mountain slopes underlain chiefly by
massive sandstone and conglomerate but also in some places by acid
shale. The Hartsells soil is on the rolling crests and benches of the
lower mountains underlain by massive sandstone and conglomerate,
The yellowish-gray fine sandy loam surface soil is underlain by a
yellow stony fine sandy clay loam subsoil.



TABLE 4.—Characteristics of soil series in Claiborne County, Tenn.

SOILS OF THE UPLANDS

A and B horizons
Drainage
Series and topographic Parent material Relief Surface soil (A horizon) Subsoil (B horizon)
position
External Internal Color Texture Counsistence T,féscé{' Color Texture Consistence Tllllg:sk'
Inches Inches
Valley troughs. Residuum from— .
Colbert Clayey limestone.__.._.. Undulating to rolling__{ Mederate...._.... Slow._oeoeo_o Shallow soil; 5 inches gray or dark-gray silty clay loam underlain by yellow or greenish-yellow tough plastie silty clay; bedrock at 24 inches,
Talbott. oo Slightly clayey lime- | Undulating to steep_..|-.__. Lo 1S Y I, s 1: T Grayish brown........ Silt loam.._.___...._.. Moderately friable_...| 6~ 8 | Yellowishred.__._____ Siltyelay.cocococanae Tough, plastic......... 18-24
stone.
Valley slopes: . . . . . R
SeqUOIA oo Inlterbedded shale and | Rolling.. e o ooooeecnofooaa [ 1c T Retarded . oomeooo|-—-—. [ 0o S, Silty elay loam.___.._..]._.__ [+ 1o DO 6 | Brownish yellow_._.__ Silty clay loam__....__ Sticky, plastic......._. 18-24
irnestone.
DeWeY ow e High-grade or slightly | Undulating to steep___|__.__ dooan Moderate. ... Grayishbrown orlight | Silt loam. ... _...... Friable. .coocoooooaai. 8-12 | Yellowishred orred._.| Siltyelay ... Moderately sticky_...| 30-36
cherty limestone. brown.
Higpdround-topped cherty
ridges:
Bolton eeoe Cﬁef‘y and/or sandy | Rolling to steep..__._.|--.-. [ 1, SN RS s [ S Dark reddish brown__|...__ [+ T Friable, mellow....._. 12 | Darkred.........._._. Silty clay loam_....... Friable.coccoecacamnon 40-50
olomites.
Claiborne. ... [ T S, F, (4 1 SO, I, [ 0o YOS R [ 3 T, Light brown__ ... |-..o_do_.ooooolfi___. o o T, 10-12 | Yellowish brown 18-24
Fullerton. .. ..oooe____ PR U YN O ([ T Lo 1+ U S [ 1v SRR Gray or brownish gray.| Silt loam orloam._.__. Friable oeoceoaoooooo. 8-12 ¢ Yellowish red or light [...__ [ 1o T PRSP ¢ s I 24-30
red.
Clarksville.____._.._._. RO« (o YRR R o 1o R N do R S [+ 1 TR Light gray. . cooooooooaoos [ o O, Lo00Se, 0pen. - -ecaceo-- 8~10 | Yellow or brownish | Silty clay loam or fine | Loose, brittle._........ 18-24
yellow. sandy clay.
Cone-shaped knobs and
steep ridges: . . . i . X . .
Armuchee .. ._.___.__ Inteilbegded limestone | Hilly to steep......._. h22:50) (s I I 5 1o O Shallow soil; yellowish-brown silt loam underlain by brownish-red silty clay mixed with shale; bedrock at 24 inches.
and shale.
o Moutgvallo ____________ Acidshale. ... | ... [5 o T S, (6 1+ Y, Rapidacaoocooooooo Shallow soil; brownish-gray shaly silt loam; bedrock at 8 to 24 inches,
omby ridges:
LeheW oo Intert()iedded shale and |._... [ s P (<1 T S, [ SO Shallow soil; brown or purplish-brown fine sandy loam mixed with shale and sandstone fragments; bedrock at 12 to 18 inches.
sandstone.
Even-crested high ridges
and mountains;
Muskingum _____._._._. Massive sandstone and |...__ [ Fe T I (6 s T R [+ 1 T Shallow soil; grayish-yellow or yellow fine sandy loam underlain by brownish-yellow fine sandy loam or sandy clay loam; bedrock at about 20 inches.
cgn]glomerate, some
shale.
Hartsels. o oocoomamenoe [ U T Undulating to rolling..| Moderate. ... Moderate. ... Yellowish gray ... Y¥ine sandy loam.__.... Friable..ae ceeecaeans 6 YeRoW. oo ooooomooo. Stlony fine sandy clay | Moderately friable_.__ 24
oam.
SOILS OF THE TERRACE LANDS
Level to sloping stream | Old alluvium chiefly
terraces: from— X
Etowah_____._____._.__ Limestone. Geiltly sloping to | Moderate. ... Moderate. .oauan-- G%iylsh brownor light | Siltloam ... Moderately friable.._.| 6-10 | Brownishred._ __.___. Silty clay loam_....... Moderately sticky....| 18-24
sloping. TOWI.
LAY ¢ AN B ' Lo T, Nearly level........... SIOW . e SIOW o eeeeeee e Light gray - cecvcccacc]aaans (4 (s N, Loose, loury..ceeaa... 8 | Grayish yellow to | Clay loam to silty | Friable to compact....] 15-20
bright yellow. clay loam.
Robertsvillecooeeoeo | ooon. [ o T, Level 03 slightly de- | Veryslow....._... Very SloW.neeeeeojonean QO Clay loam .. .coao.. Moderately sticky.... 34 | Mottled gray.......... Siltyelay .. oo Sticky, plastie........ 10-15
pressed.
Waynesboro. e ceeo... Acid sandstone and shale. . Gently sloping to roll- | Moderate.__..__.. Moderate..c...... Gi’ayish brown tolight | Fine sandy loam..._._. Friable. v owecocaeaoo | 4-6 | Red or yellowishred...| Fine sandy clay....... Friable e oo 18-24
rown.
Sequatchie_ .. ... .... Acid sandstone_......... Nea.rly leveltosloping {-....do. . __.__|..... [+ 1/ T Light brown_ ... {eeu.- [ (> Y IO Lo o SO 10-15 { Yellowish brown._____. Sandy clayloam. ... _|.._ ..do. . ..ocoo.. 10-20
Holstono oo ceine Acid sandstoneand shale_ |- d0.cveoamaoiaana. Moderate toslow..| Slow.__.__o.ooeoo Gray to grayish yel~ |...._ (530 TS, Loose, open_.......... 8-10 Yelli)lw to brownish Silt] loam to fine sandy Rather brittle......... 10-20
yellow. clay.
Monongahela. __ooeoeasl  ameea [ [ S Nearlylevel. . oouoeeo.. 3300 S S {6 1s T Graylsh brown togray_| Silt loam__.._.......___ FloUry e e 6-8 |..._. o 10 S Silt loam or silty clay | Brittle. oooooooneoaeas 12-18
oam
b A 15 Acidshale..ooieeomonan. Level ol('j slightly de- | Veryslow......... Very slow..ccunno. Light yellowish gray.._|-.... [ 1o S s [0 S, 4-5 | Mottled yeliowish |.__.. [ (s T Sticky, plastic..co-... 24-36
pressed. gray.
SOILS OF THE COLLUVIAL LAN DS
Foot slopes and bottoms of
lime sinks: Local slope wash from—
)05 ¢ T0) o Bolton, Dewey, and | Gentlyslopingtoslop- | Moderate.._.__... Moderate. ... Young soil; mellow friable heavy brown silt loam 3 to 5 feet thick.
Claiborne soils. ing.
Greendale_.._........_. C]a.r_lisville and Fullerton | Nearlylevel tosloping.|.___. 0 1 T R [« 1 T, Young soil; gray or light grayish-brown friable silt loam underlain by cherty brownish-yellow or yellow silt loam or silty clay loam.
soils.
Qoltewah . .ovocooo. .. Talbott, Dewey, Clarks- | Nearlylevel .._________ Poor. o Moderately slow..| Young soil; light-brown or grayish-brown silt loam underlain by mottled gray silty clay loam.
vil_}e, and Fullerton
soils.
QGuthrie _....._.._ ... RN (o U 6 (s I Veryslow.__._.____ Veryslow.__..._._ Young soil; mottled gray or yellowish-gray silt loam underlain by mottled yellowish-gray ligh { silty clay loam grading to silty clay.
Valley fans and foot slopes: .
(6157 10) SN Armuchee, Talbott, Le- | Gentlysloping toslop- | Moderate._..__.__ Moderate_ ... Browh cooceccaaaae- Silt loam . camcameoo Friable, mellow__.__.. 8-12 | Yellowish brown...... Silty elay loam...._.__ Moderately friable._..} 20-28
he_\iv, and Muskingum ing.
soils.
Hayter..ooooooooco_.. PR s U SO Gelntly to strongly |- [+ s SO [ 1+ JOAR S {5 o S, Loam to silt loam_._._ Friable.._..._......... 12-18 ... [+ 1 IR SN, [+ 0 S Friable. .o coueuaeen.. 24-36
sloping.
Leadvale. .o oo .. Mox;ltevallo and Lehew | Nearly level tosloping.| Moderately slow._| Slow._..oocoa.. Light gr?]yislll]brown orf ... {6 1 TR S [« 1 T, 10-15 | YelloW.ooomaoommaaaoofomee 5 1 SR, Moderately friable....| 10-14
soils. grayish yellow.
Allen. ..o ... Muskingum soils and | Rolling_.._.__________ Moderate_ __._..__ Moderate..__..___ Grayish brown to] Loam .. oooceoioofounn Lo [ RN 6-8 | Yellowish red to red..| Fine sandy loam to [..... [+ 1, S, 30
Roughstonyland brown. sandy clay loam.
(Muskingum 8oil ma-
terial).
Jefferson.. covmeeceemaeon JIRIUENY s (o S Gentlysloping toslop- |-_._. 4 (o R R doo oL Gray or yellowish | Fine sandy loam.____. Loose, open.._.______. 6-8 | Browuish yellow._._.. Silty clay loam or | Friable..eoooooooeoo._. 24
ing. gray. sandy clay loam.
SOILS OF THE BOTTOM LANDS
Flood plams of stream val- | Young stream alluvium
chiefly from—
Cherty dolomite___..__. Young soil; brown silt loam underlain by light-brown to yellowish-brown cherty silt loam; medium acid.
Limestone and dolomite. Young soil; brown silt loam 8 to 12 inches thick underlain by mottled gray silty clay to sxlty clay loam; medium acid.
_____ [o e SN Young soil; mottled gray silt loam; medium acid.
Clayey limestone .._.... Young soil; almost black surface soil underlain by sticky, plastic gray mottled silty clay.
Acid sandstoneand shale. Ycang soxl grayish-brown fine sandy loam underlain by yellow or brownish-yellow fine sandy loam; medium to strongly acid.
_____ Ao Young soﬂ grayish-brown fine sandy loam underlain by mottled gray fine sandy loam.
_____ [ o S Young soil; mottled gray silt loam underlain by heavier textured layers; strongly acid.

71503248 (Face p. 32)
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SOILS OF THE COLLUVIAL LANDS DERIVED CHIEFLY FROM MATERIALS WASHED
FROM UPLANDS UNDERLAIN BY LIMESTONE AND DOLOMITE

The soils of the colluvial lands derived chiefly from materials
washed from the uplands underlain by limestone and dolomite are in
the cherty ridge sections and the limestone valleys of the county.
This group is composed of the Emory, Greendale, Ooltewah, and
Guthrie series. They are in the bottoms of lime sinks or on sloping
benches along small intermittent streams of these areas. Their parent
materials are rock fragments and soil material that has been moved
by rolling and local washing from the immediately adjoining uplands
to their present position. The soils do not have well-developed pro-
files. Although the total acreage is small, these soils are very im-
portant from the standpoint of agriculture because they are generally
medium to high in fertility and are easily worked and conserved. Most
of them are suited to intensive use, and under good management high-
crop yields are obtained.

The Emory soil is a well-drained fertile soil with a brown surface
soil and a yellowish-brown subsoil. The Greendale soils are also well
drained, but they have a gray or light grayish-brown surface soil and
yellow or browmsh-yellow subsoil. Some angular chert fragments are
on the surface and in the soil. The Ooltewali soil is intermediately
drained. The surface layer is light brown or grayish brown and the
subsoil mottled gray. The poorly drained Guthrie soil is mottled gray
throughout the profile.

SOILS OF THE COLLUVIAL LANDS DERIVED CHIEFLY FROM MATERIALS WASHED
FROM UPLANDS UNDERLAIN BY SANDSTONE AND SHALE WITH SOME LIMESTONE
INFLUENCE

Soils of the colluvial lands derived chiefly from materials washed
from uplands underlain by sandstone and shale with some limestone
influence are of the Caylor, Hayter, Allen, Jefferson, and Leadvale
gerics. These soils are chiefly in the limestone and shale valleys, but
part of the Jefferson soils are in the creek valleys of Cumberland
Mountain. All of them are on foot slopes and benches in the valleys.
Their parent materials are soil materials and rock fragments that
have washed or rolled from the immediately adjoining uplands to
their present positions. In general these soils are older and have
more distinctly developed profiles than do the soils derived from
limestone colluvium. Their total acreage is small, but agriculturally
they are very important because of medium to high fertility and good
workability and conservability. They are generally snited to growing
a wide variety of crops, and under good management high yields are
obtained.

The Caylor soils have developed from colluvial materials washed
from uplands underlain by sandstone, shale, and limestone. The
surface soil is brown silt loam and the subsocil yellowish-brown silty
clay loam. The Allen soil is derived from similar materials, but
the proportion of limestone materials is less and the soil is older
and more leached. It is lighter in texture and has a grayish-
brown to brown surface soil and a yellowish-red to red subscil. The
Leadvale soils are derived from almost entirely #cid shales. They

715032—48—3
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have a light grayish-brown to grayish-yellow surface soil, a yellow
subsoil, and a hardpan at depths of 2 to 3 feet. The Jefferson soils
are derived from acid sandstone materials and have a stony, gray
or yellowish-gray surface soil and a stony brownish-yellow subsoil.

SOILS OF THE STREAM TERRACES DERIVED FROM OLD ALLUVIUM CHIEFLY FROM
LIMESTONE MATERIAL

The soils of the stream terraces derived from old alluvium chiefly
from limestone material are of the Etowah, Taft, and Robertsville
series. They are along the small streams in the limestone valleys on
terrace benches above present stream overflow and have developed
from old stream alluvium that was washed largely from uplands
underlain by limestones. The soils of the group differ in their use
suitability and management requirements, but they are at least fairly
well suited to growing crops with the exception of the Robertsville
soil, which is suited to pasture. Because of their small extent, how-
ever, these solls are of relatively little agricultural importance.

The Etowah soil is on gently sloping to sloping well-drained ter-
races. It has a grayish-brown or light-brown surface soil and a
comparatively heavy brownish-red subsoil. The Taft soil is on nearly
level imperfectly drained low terraces and has a light-gray surface
soil, a grayish-yellow to yellow subsoil, and a hardpan layer. The
Robertsville soil is closely associated with the Taft soil but differs in
being poorly drained and mottled gray.

SOILS OF THE STREAM TERRACES DERIVEDR FROM OLD ALLUVIUM CHIEFLY FROM
ACID SANDSTONE AND SHALE MATERIALS

The soils of the stream terraces derived from old alluviom chiefly
from acid sandstone and shale materials consist of the Wayneshoro,
Holston, Monongahela, Tyler, and Sequatchie series. These soils are
on terraces above the level of present overflow, and their parent ma-
terials are derived from old stream alluvium that has washed largely
from uplands underlain by acid sandstone and shale. The aggregate
acreage is small; but the soils are of considerable agricultural impor-
tance—with the exception of the Tyler series—because they are at Jeast
fairly well suited to growing crops and are in parts of the county where
only a small acreage of soils 1s suited to cropland. In general, they are
used rather intensively and are managed with little regard for im-
provement or conservation.

The Waynesboro, Holston, Monongahela, and Tyler series are a
catena of old terrace soils of which the Waynesboro is the best drained
member and Tyler the poorest. The well-drained Wayneshoro is on
old, sloping high terraces and is rather strongly leached and well oxi-
dized, The surface soil is grayish-brown or light-brown fine sandy
loam and the subsoil red or yellowish-red fine sandy clay. The Holston
soil differs from the Waynesboro in that it is not so well drained and
ig lighter in color; the surface soil is gray and the subsoil yellow. The
imperfectly drained Monongahela soil is on nearly level relief. It
has a grayish-brown to gray surface soil, a yellow or brownish-yellow
subsoil, and a mottled hardpan layer. The poorly drained Tyler soil is
in level or depressed positions. The surface soil is light yellowish gray
and the subsoil mottied yellowish gray. The Sequatchie soils are well
drained, and parts of them are subject to overflow at infrequent inter-
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vals. They have a light-brown or grayish-brown fine sandy loam
surface layer and a yellow-brown clayey subsoil.

SOILS OF THE BOTTOM LANDS DERIVED FROM ALLUVIUM WASHED CHIEFLY FROM
LIMESTONE MATERIAL

Soils of the bottom lands derived from alluvium washed chiefly
from limestone material consist of the Roane, Lindside, Melvin, and
Dunning series. They are on first hottoms along small streams, and
their parent materials are derived from alluvium washed largely from
uplands underlain by limestone and dolomite. Although drainage
is moderate to very slow the soils are at least moderately fertile. Be-
cause of their small extent and the limited use suitability of a large
part they are of relatively little importance.

The Roane soil is a well-drained brown soil derived from parent
material washed largely from uplands underlain by cherty dolomite.
A cemented cherty layer is af variable depths. The imperfectly
drained Lindside soil has a brown surface layer and a mottled gray
subsoil, whereas the poorly drained Melvin soil is mottled gray in both:
the surface soil and subsoil. Both of these soils are derived from
mixed limestone and dolomite materials. The Dunning soil, derived
from fine-textured alluvium from limestone, has a thin heavy nearly
black surface layer and a fine-textured mottled gray subsoil.

SOILS OF THE BOTTOM LANDS DERIVED FROM ALLUVIUM WASHED CHIEFLY FROM
SANDSTONE AND SHALE MATERIALS

The soils of the bottom lands derived from alluvium washed chiefl
from sandstone and shale materials consist of the Pope, Philo, an
Atkins series. They form a catena of soils developed from sandstone
and shale alluvium; the Pope soil being well drained, the Philo im-
perfectly drained, and the Atkins poorly drained. As a group, they
are less productive than comparable soils derived from limestone al-
luvium, but with the exception of the Atkins soils they arc at least
fairly well suited to growing crops. They are relatively much more im-
portant to the agriculture of the county, however, partly because of
their larger acreage but chiefly because they are in parts of the county
where the land suited to crops is of very small extent.

The well-drained Pope soil has a grayish-brown sandy surface layer
and a yellow or brownish-yellow subsoil. - The parent material is
washed chiefly from sandstone. The Philo soils, derived from parent
material of both sandstone and shale origin, are imperfectly drained
and have a grayish-brown fine sandy loam or silt Joam surface soil
and a mottled gray subsoil. The Atkins soil has similar parent ma-
terial but differs from the Philo soils in being poorly drained and
mottled throughout the profile.

MISCELLANEOUS LAND TYPES

Areas of land on which no true soils are delineated are grouped as
miscellaneous land types. Eleven miscellaneous land types are mapped
in this county: Alluvial soils, undifferentiated ; Limestone rockland
(rolling) ; Limestone rockland (rough); Mine dumps; Rolling stony
land (Tajbott soil material) ; Rough gullied land (Montevallo soil
material) ; Rough gullied land (Talbott soil material) ; Rough stony
land (Muskingum soil material) ; Rough stony land (Talbott soil
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material) ; Smooth stony land (Talbott soil material); and Stony
colluvium (Muskingum soil material). Conditions for plant growth
are so unfavorable on all these areas that they are not suited to crops
under present conditions, and only Smooth stony land (Talbott soil
material) and Rolling stony land (Talbott soil material) are suited to
pasture.

DESCRIPTIONS OF SOIL UNITS

Thirty-nine soil types, 86 phases, and 1 complex are here described
in detail and their agricultural reclations discussed. In addition 11
miscellancous. land types are listed: Alluvial soils undifferentiated,
Limestone rockland (rolling), Limestone rockland (rough), Mine
dumps, Rolling stony land (Talbott soil material}, Rough gullied land
(Montevallo soil material), Rough gullied land (Talbott soil ma-
terial), Rough stony land (Muskingum soil material), Rough stony
Jand (Talbott soil material), Smooth stony land (Talbott soil ma-
terial), and Stony colluvium (Muskingum soil material). Their Ioca-
tion and distribution in the county are shown on the accompanying
soil map, and their acreage and proportionate extent in table 5.

'TasLy 5.—Acreage and proportionate extent of the soils mapped in
Olaiborne County, Tenn.

Hoil Acres g;‘;‘; Soil Acres (l;erR
Allen loam____________ 299 0.1 || Dunning silty clay loam. 160, .1
Alluvial soils, undiffer- Emory silt loam. ______ 7721 .8
entiated_ ___________ 629 . 2 || Etowah silty elay loam,
Armuchee silt loam____ 859 .3 croded phase_.._ ... 176 .1
Steep phase_ . _______ 6,967 2.5 i Fullerton cherty loam_ | 2,170 .8
Atkins silt loam_______ 538 .2 Hilly phase_ _._.____ 6,514 2.3
Bolton silt loam_______ 1,604 .6 Steep phase.__._____ 10,8038 3.9
Rolling phase_ ______ 1, 060 .4 || Fullerton cherty silt
Steep phase._____._. 1,549 .6 loam_____________ 5,842 2.1
Caylor silt loam_______ 1, 943 .7 Hilly phase__ _______ 16,638 6.0
Gently sloping phase. 844 .3 Steep phase- o oL... 20,265 7.8
Caylor stony silt loam__ 84 (O Fullerton loam ___ 1, 608 L4
Claiborne silt loam_.__| 7,113 2.5 Hilly phase_ . _.__.__ 1,210, .4
Rolling phase_______ 2,864 1.0 Steep phase_________ 437 .2
Steep phase______..._ 8, 636, 3.1 || Fullerton silt loam_____ 2, 317 .8
Clarksville cherty loam:? Hilly phase_ _..____. 3,89 1.4
Hilly phase_ __._____ 1, 955 .7 Steep phase_ ... ____ 1,124 .4
Stecp phase____.___._ 4,828 1.5 || Greendale silt loam .| 1,216/ .4
Clarksville cherty silt Sloping phase____.._ 2,212 .8
Jloam. oo 1,647 .6 | Guthrie silt loam.____ 68 (9
Hilly phase._ ... 5,227 1.9 Harteells stony fine
ClStﬁep'ﬁht}se """"" 11, ?%g 4 ? sandy loam._ ___._____ 548 .2
arksville loam__._._. .
Colbert silty clay loam, Holston fine sandy loam. 2970 .1
eroded phase________ 93l (0 Jefferson stony fine
Dewey cherty silt loam_ 728 .3 sandy loam_______ 627, .2
Dewey silt loam.______ 168 .1 Sloping phase_..._..| 1,653 .6
Dewey silty clay loam: Leadvale silt loam_____ 460 .2
Eroded phase__ _____ 1,175 .4 Sloping phase. ... ___ 713 .3
¥roded hilly phase. .. 671 .2 || Lehewfinesandyloam .| 9,470, 3.4
Eroded stecp phase_ _ 203 .1 Hilly phase_ .. ..__. : 319 .1

1 Less than 0.1 percent. _ )
® Where dati are given for phases only the normal type is not mapped in the
county. :
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TABLE 5.—Acreage and proportionate extent of the soils mapped in
Claiborne County, Tenn.—Continued

Soll Acres | Percent Soil Acres Per-
cent
Limestone rockland: Rough stony land:
Rolling_______.___.| 5287 19 Muskingum soil ma-
Rough_________.... 2, 483 .9 terial ______.___._ 13,881 5.0
Lindside silt loam______ 830 .3 Talbott soil material.| 14, 723| 5.3
Melvin silt loam_______ 508 .2 || Sequatchie fine sandy
Mine dumps. . __..__. 92t (1) loam_ . _______ 1,302 .5
Monongahela silt loam - 1517 .1 Sloping phase_ ____.. 625 .2
Montevallo shaly silt Sequoia  silty  clay
- loam_______._____ 1,726] .6 loam, eroded phase_. 195 .1
Hilly phase_ _ .. .. 1,272 .5 Y Smooth stony land
Muskingum stony fine (Talbottsoil material) - 641 .2
sandy loam. ______ 47,609 17.1 || Stony colluvium
Deep phase____.._.. 4,103] L5 (Muskingum soil
Ooltewah silt Joam_____ 523 .2 material) . o oo 494 .2
Philo fine sandy loam__| 2,187 .8 (| Taft silt loam_________ 779 .3
Philo stony fine sandy Talbott-Hayter silt
loam. oo 7911 .3 loams_ . .ol 706 .3
Pope fine sandy loam_ _ 607 .2 Steep phases._-___.. 430 .2
Roane silt loam_______ 969 .3 || Talbott silt loam_.__ .. 629 .2
Roberlsville elay loam__ 107 @) ITilly phase._ ... _._ 1, 825 .7
Rolling stony land Steep phase________ 3100 .1
(Talbott soil mate- Talbott silty clay loam, .
mial) . 13,971 5.0 eroded phase________ 3,166f 1.1
Rough gullied land: Tyler silt loam________ 1151 ®
Montevallo soil ma- Waynesboro fine sandy
terial. oo oo 3911 .1 loam, eroded phase._ _ 190, .1
Talbott soil material - 326 .1
Total___ _..__.__ 277, 963[100. 0

See footnote, p. 36.
ALLEN SERIES

The soil of the Allen series is on low rolling fans and benches in
limestone valleys at the foot of mountain slopes. As mapped in this
county, the Allen soil is older and more strongly leached than the as-
sociated Caylor and Jefferson soils. The texture is generally lighter
than that of the Caylor soils but heavier than the Jefferson. Fertility
is medium to low, and the reaction is medium to strongly acid.

The grayish-brown to brown loam surface layer is underlain by a
yellowish-red to red fine sandy clay or sandy clay loam subsoil. The
substratum is a mixture of red sandy clay soil material and sandstone
and shale rock fragments. It variesin thickness but is generally thick-
er than the comparable layer in the Caylor soils.. High-grade lime-
stone bedrock is many feet below the surface.

Allen loam, the only type mapped, is a complex pattern associated
with the Caylor and Jefferson soils on the colluvial lands and with the
Dewey and Talbott on the uplands.

"Allen loam.—A moderately fertile, moderately eroded, acid soil on
well-drained terracelike fans and benches in the limestone valleys.
Tts parent materials are colluvium or local alluvium—chiefly from
sandstone and shale with some limestone influence—that has rolled
or washed from the slopes of nearby mountains. The soil ismoderately
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eroded, is practically stone-free, and has rolling slopes of 8 to 15 per-
cent. Both internal and surface drainage are moderate. Native veg-
etation was a mixed forest of oak, hickory, dogwood, and possibly
shortleaf pine.

Most of the 299 acreg mapped is in the southwestern half of Powell
Valley in small or medium-sized areas, but a few small areas are in
the valley of Big Sycamore Creek in the vicinity of Howard Quarter.

The profile is well developed. To a depth of 6 to 8 inches the soil
is grayish-brown to brown mellow friable loam with a fine granular
structure. Organic-matter content is relatively low, and the reaction
is medium to strongly acid. The soil is permeable to air, roots, and
moisture, but moisture absorption and retention are less than in the
associated Caylor soils, and crops may be injured by extended periods
of drought. Tillage can be accomplished over a moderate range of
moisture conditions, and good tilth is fairly easily maintained. In
the more severely eroded places, where much of the surface layer is
missing and the heavier subsoil is turned by the plow, the content of
fertility and humus is lower and good tilth and moisture conditions
are more difficult to maintain. Fragments of sandstone are on the
surface and in the so0il in some places. At a depth of 8 to 10 inches
the upper yellowish-red fine sandy clay subsoil is underiain by a
bright-red moderately friable fine sandy clay or sandy clay loam with
a well-developed nut structure. The total thickness of these two layers
is about 30 inches, and they are underlain by mottled red soil material
and fragments of sandstone and shale. This layer is several feet thick
in most places and is unhderlain by high-grade limestone.

Several variations are mapped. About one-fourth of the soil has
slopes of less than 8 percent, and the surface soil texture varies from
fine sandy loam to silt loam with corresponding variations in the
subsoil. Considerable limestone material is in the heavier textured
part of the soil, whercas the coarser textured part is derived almost
entirely from sandstone. On a few of the steeper slopes in Powell
Valley the original surface soil has been lost by accelerated erosion
and the upper subsoil is now at the surface. The depth of the col-
luvial deposit from which the soil is developed ranges from as little.
as 3 feet to more than 10. These variations may cause local differ-
ences in the management requirements of the soil but in general are
not significant. :

Use and management.—Much of Allen loam is used rather inten-
sively and, as with other soils in the limestone valleys, management
practices do not compensate for soil deficiencies. Practically all the
soll is cleared and used mainly for corn, lespedeza hay, and small
graing; but small acreages are used for tobacco and pasture. Most
farmers use a rotation of corn or tobacco, small grain, and hay—
chiefly lespedeza, but in some places red clover. A few of the more
severely eroded areas are in permanent pastures of lespedeza and
wild grasses. As with most other soils, burley tobacco is heavily fer-
tilized with a high-grade complete commercial mixture ; whereas corn
and small grains receive small applications of low-grade material, and
hay and pasture crops are not fertilized. A small part of the soil is
limed at fairly regular intervals. No special practices for preventing
erosion and conserving soil moisture are used. Under prevailing



CLAIBORNE COUNTY, TENNESSEE 39

management practices, corn yields about 28 bushels to the acre; wheat,
15 bushels; tobacco, 1,100 pounds; timothy and clover hay, 1%45 tons;
and lespedeza, 114 tons.

Requirements for good management center on proper choice and
rotation of crops, use of lime and fertilizer, and contro! of runoff. A
rotation including a row crop one in 3 or 4 years is well suited to the
soil. Legumes, including red clover, crimson clover, and alfalfa, do
well and should have an important place in the rotation; they are
affective in increasing humus and nitrogen content and in Improving
tilth and moisture conditions, Small to moderate quantities of lime
at moderately frequent intervals, however, are necessary to insure
success with legumes. Requirements for fertilizers are similar to those
of the associated uplands and colluvial soils. Tobuacco requires moder-
ate to large quantities of high-grade complete fertilizer high in phos-
phorus and potash. Small grains and corn need a complete fertilizer
with medium quantities of nitrogen and potash and much phosphorus.
Legumes require relatively large quantities of potash and phosphorus
but no nitrogen. Contour tillage is a good practice, and properly
constructed broad-base terraces are helpful in the prevention of erosion
and conservation of the soil moisture in some situations. Under good
management, corn yields about 43 bushels an acre; wheat, 20 bushels i
lespedeza, 114 tons; and burley tobacco, 1,275 pounds.

ALLUVIAL SOILS, UNDIFFERENTIATED

Alluvial soils, undifferentiated, is a complex of imperfectly and
poorly drained soils on the narrow bottom lands of small streams in all
parts of the Great Valley section of the county. The parent material
of young stream alluvium and some colluvinm is from uplands under-
lain by limestone, cherty dolomite, acid shale, and sandstone. The
original forest cover was of hardwood. Slopes are generally less than
2 percent, but locally may be as much as b percent. Both internal and
external drainage are slow to moderate. An aggregate area of 629
acres ismapped. On the cherty ridges, Clarksville and Fullerton soils
are on the adjoining uplands; on the shale ridges are Montevallo soils;
and in the limestone valleys are various soils including the Dewey and
Talbott.

Where the-land type is mapped in the cherty ridge sections, it con-
sists chiefly of an Intricate pattern of cherty Melvin and Lindside
soils with small spots of Greendale and Roane soils. In the limestone
valley and in the shale ridges it is a complex pattern of poorly and
imperfectly drained alluvial and colluvial soils that do not fit well into
any other classification unit. The surface soil is brownish or graylsh
silt loam or fine sandy loam, and the subsoil is gray in most places and
varies widely in texture. In general, reaction is strongly acid, and
organic-matter content is low. Moisture conditions are poor to fair.
Chert, limestone, sandstone, and shale fragments are on the surface
and in the soil in many places. Variations include differences in color,
texture, drainage, stoniness, and sources of parent material.

Use of management.—The present use and management of Alluvial
soils, undifferentiated, are variable. A small part is in forest, and
most of the cleared area in the cherty ridge sections is used for pasture;
in other places various crops may be grown. No special management
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practices are ordinarily used. Pastures are poor to fair both as to
quality and quantity, and crop yields are low.

The use suitability and requirements for good management vary
from place to place. The small better drained parts of any delineated
area may be useful as cropland, but local farm conditions determine
whether this is profitable. Where the soil is used for crops, manage-
ment practices for Lindside silt loam are applicable. Much of the
land type is suited only to pasture, however, and management practices
are similar to those for Melvin silt loam.

ARMUCHEE SERIES

The Armuchee soils are in broad bands on belts of cone-shaped
knobs on the upper slopes of the mountain ridges bordering limestone
valleys (pl. 6, 8). Their parent material was weathered from inter-
bedded limestone and shals, and they were developed under a hard-
wood forest. Slopes are hilly on about 10 percent of the area and the
rest is on steep slopes. Practically all the soil is eroded to some extent,
The surface soil is a friable yellowish-brown silt loam and the subsoil
brownish-red or yellowish-red shaly silty elay. At depths of 2 to 3
feet is calcareous shale bedrock containing thin beds of gray limestone.

Slopes are so strong and bedrock is so shallow that these soils are
not suited to crops, but they are moderately fertile, and under good
management are well suited to pasture. Pasture management re-
quirements are concerned chiefly with proper choice of pasture plants
and correct use of soil amendments. These soils are probably more
productive than Armuchee soils farther south in Tennessee, but they
are less productive than the Westmoreland soils of southwestern Vir-
ginia, which they resemble in some respects. Two types, the silt loam
and its steep phase, are mapped.

Armuchee silt loam.—Occurring on slopes of 15 to 30 percent on
valley mountain ridges, this soil has rapid surface drainage and mod-
erate internal drainage. It was developed from parent material
weathered from interbedded limestone and shale of the Reedsville
formation or shaly limestone of the Conasauga group under a
mixed hardwood forest of oak, hickory, dogwood, walnut, beech, and
maple. The total of 859 acres mapped occurs on small irregularly
shaped areas on the upper slopes on the southeast side of Poor Valley
Ridge and on the northwest sides of Powell and Lone Mountains and
Wallen Ridge associated with the steep phase. Small areas also are
in Caney Ridge associated with the Montevallo soils.

The profile is similar to that of the steep phase, but more of the
original surface of this soil has been lost by accelerated erosion be-
cause of its more intensive use. To a depth of 10 to 12 inches the sur-
face is a light-brown or ycllowish-brown friable, heavy silt loam with
a crumb structure. It contains small partly weathered shale frag-
ments. Under grass sod the upper 1 or 2 inches may contain a con-
siderable quantity of organic matter. Reaction is strongly acid. The
goil is moderately absorptive and retentive of moisture. Sandstone
fragments that have rolled down from the ridge crests may be on the
surface in some places. This layer is underlain by a horizon com-
posed of alternate bands of partly weathered green or yellow shale
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and heavy, sticky, plastic brownish-red or yellowish-red silty clay.
Green or yellow calcareous shale bedrock is interbedded with thin
layers and lenses of limestone at depths of 2 to 3 feet.

As mapped, this soil varies considerably as to loss of the original
surface layer through erosion. Where it has been used for crops, the
original surface soil is almost completely missing; but where it has
been principally in pasture, very little 1s gone. The proportion of
limestone material in the soil varies from 25 to about 75 percent. This
s0il is more fertile than the Armuchee soils farther south in Tennes-
see; in fertility it more nearly resembles the Westmoreland soils of
southwestern Virginia.

Use and monagement—In the past Armuchee silt loam was im-
properly used, but at present its use is fairly well adjusted to its
properties, although management practices %nemlly are not de-
signed to compensate for the soil deficiencies. Practically all the soil
is cleared. Much of the land was once used for corn and other
crops, but nearly all of it is now used for pasture. In a few places
where it is used for corn, the yields are generally so low under com-
mon management that they are not profitable. Present pastures and
present yields and management are very similar to those on the
steep phase.

nder present conditions this soil is not suited to cropland, because
of its eroded condition, strong slopes, and shallowness, but moderate
fertility and responsiveness to good management make it well suited
to pasture. Management requirements are concerned chiefly with the
choice of suitable pasture plants and the correct use of soil amend-
ments,

Armuchee silt loam, steep phase.—Areas of this soil occupy upper
slopes of valley mountain ridges on steep cone-shaped knobs. The
soil is underlain by interbedded limestone and shale chiefly of the
Reedsville formation, by calcareous shale of the Sequatchie formations
(9), and by shaly limestone of the Conasauga formation (74). Native
vegetation was a mixed hardwood forest of oak, hickory, elm, dog-
wood, some maple, and walnut. Slopes range from 30 to 60 percent
and in places are a3 steep as 80 percent. Surface drainage is rapid, and
internal drainage moderate.

The soil occupies 6,967 acres in broad bands on the upper northwest
slopes of Powell and Lone Mountains and Wallen Ridge and on the
southeast slopes of Poor Valley Ridge. ILehew soils are on the
mountain crests above this soil; whereas Rough stony land (Talbott
soil material) and the hilly and steep phases of Talbott soils and
Talbott-Hayter silt loams are on the lower slopes. On the steep knobs
on the south side of Caney Valley long narrow strips are associated
with Montevallo scils, and on the slopes along the south end of
Straight Creek in the southern part of the county irregularly shaped
areas are associated with Dewey, Fullerton, and Montevallo soils,

This soil does not have a well-developed profile. Under a well-
established grass sod the upper few inches consists of grayish-brown
friable silt loam, heavily matted with grass roots and containing well-
humified organic matter. At a depth of 12 to 15 inches it is under-
fain by light-brown friable heavy silt loam of granular structure and
containing small fragments of partly weathered shale, The reaction
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is strongly acid. The soil is permeable to air and plant roots and is
moderately retentive of moisture. This layer is underlain by a
horizon 12 to 24 inches thick of alternate bands of partly weathered
blocky green or yellow shale and heavy, sticky, plastic brownish-red
silty clay. Beneath this the bedrock is green or yellow calcareous
blocky shale, containing thin lenses and layers of blue or gray lime-
stone. Narrow limestone ledges outcrop on the surface in many places.

Variations occur in quantity of surface soil, thickness of layers, red
silty clay content in the substratum, quantity of limestone in the
underlying rock—25 to 75 percent—and steepness of slope.

Use and management—The steep phase of Armuchee silt loam is
probably more uniform in use and management than any other agri-
cultural soil in the county. The present use of the soil 1s fairly well
adjusted to its physical suitability, but management practices are not
clesigned to conserve it or to correct its deficiencies. At present about
20 percent, of the area is in forest and practically all the rest is used
{or pasture, although a small acreage may be in corn. The pasture
consists of a mixture of wild and tame grasses and legumes, includ-
ing broomsedge, bluegrass, connon 1espe§eza, and white clover. Very
few farmers use either lime or fertilizer on the soil. Most pastures are
large and in general are not overgrazed; in fact, many farmers do
not graze enough stock to use all the available forage. Young stock
makes good growth on these pastures, but generally the grasses are
not sufliciently nutritious to fatten cattle.

Because of steep slopes and shallowness this phase is not suited
to growing crops, but it is well suited to pasture because of its
moderate fertility, response to management, and its available water
supply for livestock. Kentucky bluegrass and white clover are very
well suited to the soil, but many other plants, including redtop,
orchard grass lespedeza, and various clovers, may be expected to
do well. "Moderate quantities of lime at frequent intervals are re-
quired, and phosphorusis needed, but potash is unnecessary. Nitrogen
may be required to establish grass sods; but if legumes are included
in the pasture mixture, continued use of fertilizers containing nitrogen
should not be necessary.

Grazing should be controlled to prevent injury to the pasture stand
and to prevent erosion during periods of adverse moisture conditions.
It is also effective in controlling weeds, but occasional pasture clippin
for weed eradication may be necessary. Shading by widely space
walnut or black locust trees may be beneficial. 'When sods are well
established, properly fertilized, and carefully grazed, other practices
for preventing erosion and conserving moisture are not needed.
Under such management, pastures of excellent quality and high carry-
ing capacity are obtained.

Furnishing water to grazing animals is not ordinarily a serious prob-
lem, inasmuch as small springs are in nearly all the small intermittent
sireams that dissect the mountain slopes. In some places where the
soil is on narrow very steep slopes at the bottom of ridges and con-
tains a low proportion of limestone material, conditions are unfavor-
able for pasture because of poor moisture relations, low fertility, and
difficult grazing of steep slopes. Many of these areas are now in
forest and should remain so, and cleared areas should be reforested
with suitable kinds of trees.
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ATKINS SERIES

The soil of the Atkins scries is on level poorly drained bottom lands
along the streams in Cumberland Mountain and in the shale valleys.
1t is closely associated with the Pope and Philo soils but is not so well
drained. Tt differs from the Melvin soil chiefly in being underlain by
young stream alluvium washed mainly from acid sandstone and shale
rather than from limestone.

The gray silt loam surface layer is underlain by a gray or bluish-
gray silt loam to silty clay loam subsoil. The underlying alluvium
1s derived from acid sedimentary rocks and consists of mottled gray
sand, silt, and clay. It is many feet thick and is underlain by sand-
stone bedrock in most places. This strongly acid soil varies some-
what in texture and stoniness. One type, the silt loam, is mapped.

Atkins silt loam.—Oceurring on level or slightly depressed stream
bottom lands, this soil is subject to frequent overflow. It is underlain
by young stream alluvium—including beds of sand, silt, clay, and
some gravel-—washed from uplands underlain by acid sandstone and
shale. The soil was developed under a mixed forest of sycamore,
sweefgum, black tupelo (blackgum) elm, water oak, willow oak, and
willow, with cattail, sweetflag, and various sedges, and wild grasses
in the wettest places. Slopes are 1 to 2 percent. Both surface and
internal drainage are very slow. A. total of 588 acres is mapped.
Small areas are on Cumberland Mountain, chiefly near the heads of
streams that rise on the few flat-topped mountains, but also along the
large streams. The soil is associated with Pope and Philo soils
on the bottom lands, with Jefferson soils on the adjoining colluvial
lands, and with Muskingum soils in the nearby uplands. Areas also
are along Gap Creck in the Great Valley part of the county and along
BI'E Sycamore Creek.

Ithough the profile of this soil is similar to that of Melvin silt lIoam,
the two soils differ in that the Atkins soil is derived from materials
from acid rocks, is generally more strongly acid, and is lower in inher-
ent fertility. 'The surface few inches of gray silt loam is mottled with
yellow and brown and is strongly to very strongly acid in reaction.
It is low in humus but contains fragments of partly decomposed plants.
Much of the year the soil is saturated with water, and, in places, water
stands for long periods after rains. The gray or bluish-gray silt
loam to silty clay loam subsoil is mottled with yellow and brown.
This layer is saturated with water most of the time. Itis 1 to 8 feet
thick and is underlain by gray stream alluvium consisting chiefly of
silt and clay containing some beds of sand and gravel,

Variations are chiefly in texture. Most of the soil mapped along
the smaller streams in the mountains and along Gap Creek has a fine
sandy loam surface soil, 2 sandy clay subsoil, and the underlying
alluvium is chiefly sandy material. Drainage is somewhat betier on
these sandy areas of the soil. Much ov the soil on Cumberland Moun-
tain has small or moderate guantities of sandstone fragments on the
surface and in the soil.

Use and management.—At prosent practically all of Atkins silt loam
is cleared. A small acreage is used for growing corn, but most of it
is in poor quality pasture, consisting chicfly of native wild grasses and
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sedges with cattails and willows in the wetfest places. No soil amend-
ments are used, and no practices for improving drainage are followed.
As a result, corn yields are very low, usually less than 10 bushels to
the acre, and the carrying capacity of pastures is small because of the
large proportion of unpalatable plants in the mixture.

Management requirements vary from place to place depending upon
the frequency of overflow and drainage conditions and the feasibility
of improving them. ‘Where the soil is subject to very frequent over-
flow and where it is very poorly drained and drainage cannot be im-
proved at moderate cost, it is best used for forestry or, if necessary,
allowed to remain in low-grade pasture of native plants. Where the
soll is hetter drained or where drainage can be improved by the use of
open ditches, pastures of legumes and tame grasses can be obtained.
Management requirements for such pastures should be about the same
as those for Melvin silt loam,

BOLTON SERIES

The Bolton series includes the most desirable agricultural soils of the
cherty ridges. These soils occur on the upper slopes of the ridges and
are apparently underlain by nearly chert-free sandy dolomites. They
were formed under a mixed hardwood forest in association with the
Claiborne, Fullerton, and Clarksville soils.

Although the soils are throughout the cherty ridge section in the
central part of the county, the largest proportionate acreage is west
of New Tazewell between State Highway No. 33 and the Powell River.
About 25 percent of the soils have rolling relief, 38 percent are hilly,
and 37 percent steep. They are practically free of stone and chert,
and practically none of them is severely eroded.

The dark reddish-brown friable silt loam surface layer is about 12
inches thick. The subsoil is dark-red friable silty clay loam with a
weakly developed fine nut structure. This layer is about 4 or 5 feet
thick and is underlain by red silty clay with a well-developed nut
structure. Some faint mottlings and a small quantity of fine chert
fragments may be present. Bedrock is at a depth of 30 feet or more
below the surface.

On rolling and hilly relief the Bolton soils are suited to growing
tilled crops, whereas the steep areas are best used for pasture. Man-
agement requirements are less exacting than for other soils of the
cherty ridges; but special practices for furnishing lime, phosphorus,
and possibly potash are needed, and moderate measures for runoff and
erosion control are required, especially on the stronger slopes. Three
types, the silt loam and its rolling and steep phases, are mapped.

Bolton silt loam.—This chert-free soil is on the upper slopes of
cherty ridges underlain by sandy dolomite. Slopes range from 15 to
80 percent, and both internal and external drainage are moderate.
Although locally called “brown chestnut land,” this soil was devel-
oped under a mixed hardwood forest of maple, beech, tuliptree (yel-
lowpoplar), and chestnut. Second-growth forest is a mixed stand
of yellowpoplar and shortleaf pine in most places.

he largest proportionate acreages arve in the vicinities of New
Tazewell, Goins, and Clouds on the cherty ridges, but aveas are widely
distributed over all parts of the cherty ridge section of the county.
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These areas are irregular in shape, of variable size, and associated
most closely with other types of ‘Bolton soils and with soils of the
Claiborne series, Types or phases of Fullerton and Clarksville soils
are on the rolling ridge crests above this soil in many places. The total
area is 1,604 acres,

Where uneroded, the dark reddish-brown mellow friable silt loam
surface soil is about 12 inches thick. In most places enough of the
surface layer remains so that the subsoil is not turned by plowing.
The upper few inches are well supplied with humus. Recently cleared
areas are only slightly acid, but where crops have been grown for
several years the reaction is medium or strongly acid. Good tilth is
easily maintained—most tillage operations are accomplished with
ease and over a fairly wide range of moisture conditions. Some
farmers, however, report that the furrow slice does not scour from
the plow moldboard, and the local name of “push soil” is given. By
using o plow with a correctly designed moldboard this difficulty can
probably be eliminated. Another ocal name, “puffy land,” indicates
that farmers recognize its friable consistence. The soil is absorptive
of water, and surface runoff is probably less than for other soils of
the county of similar slopes. Soil, air, and water circulate freely; and
moisture conditions for crop growth are excellent. Some farmers
report frost heaving of hay and small grains in winter months. In
some places a small quantity of fine chert fragments may be on the sur-
face and in the soil.

In most places a yellowish-brown friable heavy silt loam transi-
tional layer 6 or 8 inches thick is between the surface soil and the
subsoil. The subsoil is dark-red silty clay loam. It is friable and
easily crushed to a soft granular mass. Reaction is strongly acid. A
large quantity of small spherical dark-brown concretions and a small
quantity of small angular weathered chert fragments are present.
This layer is 4 to 5 feet thick and is underlain by red silty clay with a
well-developed nut structure. This substratum is faintly mottled
with gray, yellow, and brown in some places and is moderately friable
when moist but sticky and plastic when wet. A small or moderate
quantity of angular chert fragments is present. Dolomite bedrock is
at depths of 80 to 50 feet or more.

Included variations are those due chiefly to color differences of the
surface soil. In the northeastern part of the county the surface soil
is somewhat lighter in color than is normal, being brown or yellowish
brown rather than reddish brown. In many places, where the soil is
immediately adjacent to areas of Claiborne soils, the boundaries be-
" tween the soils are not distinet and the soil near the edges of a delin-
eated area of Bolton silt loam may be more like the Claiborne soil
than normal Bolton silt loam.

Use and munagement.—Bolton silt loam is not exacting in its re-
quirements for good use and management, but in general, present prac-
tices are not very well adjusted to the physical character of the soil.
Practically all the soil has been cleared and cultivated, but about 10
percent has been abandoned to forest because of depletion of fertility
and soil material by continued cropping and erosion. About 30 per-
cent is used for growing corn, 15 percent for small grains, 10 percent
for tobacco and vegetable crops, and 35 percent for hay and pasture.
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Few farmers use systematic rotations, and row crops may be grown
for several years in succession followed by hay crops or rest periods.
Corn and small grains generally receive small applications of 0-10-4
fertilizer or superphosphate and, where available, barnyard manure,
Tobacco and vegetable crops are treated with heavy applications of
barnyard manure and large quantities of complete commercial ferti-
lizers as a 3-8-6 mixture. Very little of this soil receives any lime.
Special methods for the control of runoff, as terracing, strip cropping,
or the use of winter cover crops, are not ordinarily practiced, but most
tillage operations are on the contour. Under common management
practices, acre yiclds of about 25 bushels of corn, 906 pounds of burley
tobacco, 10 bushels of wheat, 1 ton of lespedeza hay, 1 ton of mixed
hay, and 2 tons of alfalfa may be expected.

The chief requirements for good management are concerned with
supplying lime, phosphorus, and potash; maintaining the supply of
organic matter; and preventhngiL erosion. If other management re-
quirements are met, the soil can be conserved under a rotation includ-
Ing a row crop once in 4 or 5 years. Legumes agalfalfa and clover are
effective in maintaining the humus supply, and sods are formed that
are beneficial in preventing erosion. Lime, phosphorus, and potash
are needed to insure good stands of legumes that should remain on the
soil for much of the rotation.

Corn, tobacco, and vegetables do well if they are properly fertilized.
Tobacco and vegetables require heavy applications of complete ferti-
lizers containing nitrogen, phosphorus, and potash, but corn following
legumes may need only phosphorus and light applications of potash.
Rotations should be planned so that lime is not applied immediately
prior to planting tobacco or potatoes. Row crops can well be seeded
to winter cover crops as soon as they are harvested in order to prevent
erosion in winter. Wheat and other small graing are useful in this
respect, and good yields may be expected if moderate applications of
fertilizers containing nitrogen, phosphorus, and potash are used.
Stands of small grain, however, are occasionally injured by frost
heaving in winter. The effectiveness of terracing as a means of con-
trolling erosion is doubtful, but strip eropping or contour tillage may
be used on the longer slopes. Check dams can be used to control the
larger gullies.

Under good management, acre yields of 85 bushels of corn, 15 bushels
of wheat, 1.3 tons of lespedeza, and 1,125 pounds of burley tobacco may
be expected.

Bolton silt loam, rolling phase.—This phase is on the rolling crests
of ridges underlain by slightly cherty sandy dolomite of the Knox
formation. Slopes are from § to 15 percent. Most of the soil is in
long narrow strips along the ridge crests, in association with the other
Bolton soils and with the Claiborne, Fullerton, and Clarksville soils.
The total area of 1,060 acres is widely distributed throughout the
cherty ridge section, but the largest proportionate acreage is north-
west of New Tazewell. Both internal and external drainage are mod-
erate, Native vegeotation was a mixed hardwood forest of maple,
beech, chestnut, oak, and yellowpoplar.

The profile is essentially the same as that of the normal phase, but
the surface soil may be thicker. To a depth of 8 to 12 inches the
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surface is dark reddish-brown mellow friable heavy silt loam with a
fine crumb structure. The organic-matter content is high as compared
with other upland soils of the county. Reaction is medium to strongly
acid. The soil is permeable to air, water, and roots, and good tilth is
easily maintained. Tillage may be carried on over a wide range of
moisture conditions, but the soil fails to scour from the plow mold-
board under certain conditions. Moisture conditions for crop growth
generally are good, and control of runoff and erosion are accomplished
with only a few special practices because of the permeable absorptive
qualities of the soil. In many places small fragments of weakly
cemented sandstone are on the surface, and angular chert fragments
may be in some places. The local names “pufty land,” “push land,”
and “brown chestnut land” indicate that many farmers recognize the
more important characteristics of the soil.

A transitional layer of yellowish-brown friable heavy silt loam
about 8 inches thick is between the surface soil and the subsoil. The
subsoil is a dark-red moderately friable silty clay loam with a weakly
developed fine nut structure. Tt crushes casily to a soft crumblike mass.
Reaction is strongly acid. Many small spherical dark-brown con-
cretions and a small quantity of fine chert fragments are present. This
layer is about 5 feet thick and is underlain by a faintly mottled bright-
red silty clay with a well-developed nut structure. Some angular
<f3hert fragments occur. Dolomite bedrock is at depths of 30 to 50

eet.

The chief variation is in the color of the surface soil. In the north-
eastern part of the county where much of the soil mapped in this
separation has a brown or yellowish-brown surface soil, the subsoil is
generally a little lighter in color than normal, As the soil is closely
associated with soils of the Claiborne series, in some places the bound-
ary between the two soils ig not distinct and small areas with profiles
more like those of the Claiborne soils may be included.

Use and management.—Because it is a productive soil associated
with large unproductive areas, Bolton silt loam, rolling phase, is used
intensively, and management practices are only fairly well adjusted
to the physical character of the soil. It is physically good to excellent
cropland, and practically all of it is cleared and cultivated. Esti-
mates indicate that about 85 percent is used for growing corn, 10 per-
cent for wheat, 35 percent for hay—principally lespedeza, and 20 per-
cent for tobacco and vegetables.

A few farmers use a rotation of a row crop, small grain, and hay,
but definite cropping systems are not used on much of the soil. To-
bacco, corn, or vegetables are grown for several successive years fol-
lowed by lespedeza. Corn and small grains receive small applications
of 0-10-4 fertilizer and some barnyard manure if it is available. Vege-
tables and tobacco are fertilized heavily with 3-8-6 or a similar mix-
ture and in many places also receive applications of barnyard manure.
Hay crops ordinarily receive no amendments. Very little of the soil
is ever limed. Usually tillage is roughly on the contour, but other
special practices for controlling runoff and erosion are not ordinarily
used, Under prevailing management average yields of about 30
bushels of corn, 13 bushels of wheat, 1,100 pounds of burley tobacco,
114 tons of mixed hay, 114 tons of lespedeza, and 234 tons of alfalfa
to the acre may be expected.



48 80IL SURVEY SERTES 1939, NO. 5

Management requirements are not exacting and are concerned
chiefly with supplying lime and minera] plant nutrients, maintaining
the supply of organic matter, and preventing erosion. They can be
accomplished largely through the proper choice and rotation of crops
and the use of soil amendments. ~The soil can be conserved under a
rotation including a row crop once in 3 years, A row erop followed
by small grain seeded to a legume makes a desivable rofation. As
soon as intertilled crops are harvested, a cover-crop small grain or a
legume ig needed to prevent excessive runoff and erosion in winter,
The soil is well suited to growing corn, tobacceo, lespedeza, red clover,
alfalfa, crimson clover, and small grains. It is especially well suited
to vegetables because of the generally prevailing good moisture con-
ditions, good tilth, high humus content, and fertility. A legume for
at least a year during each rotation is effective in maintaining the
organic-matter content and in supplying nitrogen. Barnyard manure
is also effective in thig respect am{) urnisheg some potash in addition.

Vegetable crops, burley tobacco, and legumes require liberal appli-
cations of fertilizers containing phosphorus and potash. TFurther
increase in yields of vegetables may be obtained by use of nitrogen
fertilizers in_addition to potash and phosphorus. Corn and small
grains need heavy applications of phosphorus and possibly potash,
but lespedeza and grass hays pr'obagly need little or no fertilization
when other crops in the rotation receive heavy applications. Mod-
erate to heavy applications of ground limestone at moderately long
Intervals are necessary to insure good yields of legumes and will prob-
ably result in increased yields of other crops. Contour tillage should
be practiced wherever possible; but where crops are properly rotated
and properly fertilized, other special practices for preventing erosion
are unnecessary, Well-planned, properly constructed, and well-
maintained broad-base terraces, however, may be effective on the
more severely eroded areas. Under good management yields of about
40 bushels of corn, 18 bushels of wheat, 1,350 pounds of burley tobacco,
and 1.5 tons of lespedeza hay to the acre may be expected.

Bolton silt loam, steep phase.—An aggregate area of 1,549 acres
of this phase is mapped on steep slopes of cherty ridges underlain by
slightly cherty sandy dolomite of the Knox formation. Slopes ars
from 80 to 60 percent but are mostly less than 40 percent. Internal
drainage is moderate, but external drainage is rapid. The soil was
developed under a mixed hardwood forest of chestnut, yellowpoplar,
beech, maple, and oak. The largest proportionate acreage is in the
cherty ridge section southwest of New Tazewell. Much of it is on steep
north- and east-facing slopes that surround covelike drain heads, but
1t is not exclusively in such sites. Tt is nssociated with other Bolton,
Claiborne, Fullerton, and Clarksville soils, and in many places where
it is adjacent to Claiberne silt loam, steep phase, the boundary between
the two soils is not distinct.

The profile is similar to that of the normal phase, but more of the
surface layer has been lost by erosion. The reddish-brown friable
silt loam surface soil is 4 to 8 inches thick. It is medium to strongly
acid and is comparatively low in organic matter as compared with
other Bolton soils. Good tilth is fairly easily maintained and mois-
ture conditions generally are good, but this phase is less favorable in
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these respects than are other Bolton soils. A moderate quantity of
chert fragments may be on the surface.

The red moderately friable silty clay loam subsoil contains many
small brown concretions and some angular chert fragments. Tt is about
4 feet thick and is underlain by faintly mottled red silty clay with a
put structure. Bedrock is genérally af depths of 20 feet or more but
a few surface outcrops are in some places.

Variations included in mapping are those in thickness of soil layers,
owing to differences in the amount of erosion, and those in the color
of the soil material. In some places the original surface layer is
entirely missing and the present surface soil is formed by the upper
part of the original subsoil. As with other Bolton soils, in the north-
eastern part of the county, surface soils are brown or yellowish brown.
The boundary between this soil and the Claiborne soils is not every-
where distinct, and some small areas with profiles similar to those of
the Claiborne soil are included in this separation.

Use and maonagement.~Bolton silt loam, steep phase, is associated
with large areas of relatively unproductive soils in many places. In-
asmuch as it is fairly fertile as compared with other soils on steep
slopes, it is used largely for purposes for which it is not well suited
physically. Management practices are not generally designed to con-
serve the soil, and, although tillage is on the contour from necessity,
no other special practices for controlling runoff and preventing ero-
sion are used. Practically all the soil has been cleared and used for
a%ricu]tur-al purposes at one time, but about one-fourth of it has been
abandoned and is now covered with second-growth forest of shortleaf
pine and yellowpoplar. About 25 percent of the soil that is now
cleared is used for growing corn, 50 percent for hay and pasture, and
25 percent is idle. "

Definite crop rotations are not followed; corn may be grown for
several years in succession followed by mixed hay or pasture of les-
pedeza, timothy, and redtop. Some fields are allowed to grow up in
broomsedge and brush and require grubbing before they can be used
for crops. Small quantities of commercial fertilizer are used on corn,
but hay crops and pasture are not fertilized. Very little of the soil is
ever limed. Under common management practices, yields of about
15 bushels of corn and 34 ton of lespedeza or mixed ﬁay to the acre
may be expected.

Ithough the profile is similar to that of the normal phase, man-
agement Tequirements are different because of the steeper slopes. In
addition to furnishing lime and mineral plant nutrients and maintain-
ing the humus supply, this soil requires careful practices for the con-
trol of runoff and erogion. Under rotations including row crops the
soil cannot be conserved, and it is best used for growing forage crops
for hay and pasture. Lespedeza, red clover, timothy, redtop, and
orchard grass are well suited to the soil; but alfalfa and bluegrass will
do well only on the less eroded sites where soil and moisture conditions
are most favorable. Heavy applications of phosphorus are needed b
all these crops, and legumes also nmeed potash. Lime is required.
These sod-forming crops tend to increase the humus content of the
soil, thereby improving tilth and increasing the moisture absorbin
properties; and, in addition, the roots are effective in binding the soi%
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mass. Excessive runoff and erosion are therefore prevented, and
where sod crops are grown continuously other erosion control prac-
tices are not needed except for the use of check dams to control gullies.

In general, where adequate soil amendments are used and grazing is
properly managed, special practices for eradicating weeds in pastures
are not needed ; but in a few places clipping of pastures in spring and
in fall may be advisable. Where the need for cropland makes the
use of the soil for growing row crops and small grain necessary, run-
off can be oontro]lecgi and erosion prevented by a strip-cropping system.
A rotation of a row erop followed by a small grain seeded to hay, which
is allowed to remain for as many years as the farm program will per-
mit, is suited to the soil. Requirements for lime and fertilizer under
this system will be about the same as for the normal phase; and lime,
barnyard manure, phosphorus, and potash are needed in liberal quan-
tities. Contour tillage 1s essential and gullies should be controlled by
check dams, but terracing is not practical on the steep slopes.

CAYLOR SERIES

As mapped in Claiborne County the Caylor soils are on low nearly
level to sloping benches and fans'in the limestone valleys at the foot
of mountain slopes. About a fourth of them have undulating slopes
and the rest, rolling slopes. Those on undulating slopes are only
slightly eroded, but those on rolling slopes are slightly to moderately
eroded. Most of these soils ave stone-free, and none is sufficiently
stony to interfere serionsly with tillage. Hilly and steep phases of
Talbott, Armuchee, Lehew, and Muskingum soils are on the adjoin-
ing mountain slopes (pl. 7, A), whereas the Dewey, Talbott, and Allen
solls and Rolling stony and (Talbott soil material) are the associated
soils in the valleys. The Caylor soils arc easy to work, easy to con-
serve, and are among the most productive soils of the county. Re-
action is medium acig.

Like other soils derived from colluvial material, the Caylor soils are
somewhat variable in profile characteristics. To a depth of 8 to 12
inches they have a brown mellow friable loam or silt loam surface soil.
The subsoil is yellowish-brown or light reddish-brown friable silty
clay loam or silty clay with a nut structure. It is about 24 inches
thick and is underlain by yellowish-brown, reddish-brown, or brown
materials that range in texture from sandy clay to silty clay. Frag-
ments of sandstone and shale are present. These layers vary in thick-
ness and are underlain by limestone residuum or Iimestone bedrock.

The soils are moderately fertile, easy to work, and easy to conserve.
They are good to excellent crop soils and are suited to growing a wide
variety of crops. Under good management high yields can be ob-
tained. Management requirements are concerned chiefly with supply-
ing lime and fertilizer, although some simple practices for preventing
erosion and conserving moisture may be required, especially on areas
having rolling relief. ~The Caylor soils are mapped in three types—
the silt loam and its gently sloping phase and the stony silt loam.

Caylor silt loam.—This soil is on low benches and fans in limestone
valleys at the foot of mountain slopes. Tts parent material is derived
from colluvium and local alluvium that has been washed and rolled
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from uplands underlain by calcareous shale, sandstone, and limestone.
Slopes range from 8 to 15 percent, but are usually less than 12 percent.
Both surface and internal drainage are moderate. Native vegetation
was a mixed hardwood forest of oak, yellowpoplar, maple, black wal-
nut, some hickory, and dogwood. Most of the soil is in Powell Valley
in irregularly shaped areas of small or medium size. It is associated in
a complex pattern with other Caylor soils and Allen soil on the
colluvial lands and with Sequatchie, Holston, Etowah, Taft, and
Robertsville soils on the adjoining stream terraces. Dewey and Talbott
soils and Rolling stony land (Talbott soil material) are on the adjoin-
ing uplands, whereas the Armuchee, Lehew, Talbott, and Muskingum
solls are on the nearby mountain slopes. The soil is also in Cedar Fork
Valley and the valley of Little Sycamore Creek, where it is associated
chiefly with Dewey and Talbott soils, Rolling stony land (Talbott soil
material), and other Caylor soils. The aggregate area mapped is 1,943
acres.

The profile is similar to that of the gently sloping phase, except that
the depth to the silty clay substratum is less and in most places part
of the original surface soil has been removed by accelerated erosion.
Where cleared, the upper 6 to 10 inches is light-brown friable silt loam
having a granular structure. Reaction is medium acid. As compared
with the associated soils of the upland the organic-matter content is
moderately high, but in most places the humus content can easily he
increased.  Although the soil has lost part of the original surface layer
by erosion, the subsoil is turned by tillage operations in very few places
and good tilth is easily maintained. The soil absorbs and retains water
readily, and moisture conditions for the growth of plants are generally

ood.

The yellowish-brown silty clay loam subsoil contains some small
dark-brown concretions and has a fairly well developed nut structure.
It is moderately friable when moist but sticky and plastic when wet.
At a depth of 16 to 20 inches it is underlain by yeﬁ)lowish-brown or
reddish-brown silty clay faintly mottled with red and yellow. Small
fragments of sandstone and shale are present. This Jayer is variable
in thickness and is underlain by limestone residuum overlying high-
grade limestone of the Black River, Stone River, and Trenton forma-
tions.

Several variations are mapped. In Cedar Fork Valley and the valley
of Little Sycamore Creek a few areas have sufficient angular sandstone
fragments on the surface and in the surface soil to interfere with till-
age, and the texture is lighter and the coler browner than in Powell
Valley. In the few forested areas the surface layer is about 12 inches
thick, the upper inch or so being stained almost black with organic
matter. Insmall spotsenough of the original surface soil may be miss-
ing so that the upper subsoil is turned by the plow. A small arca in
Powell Valley has a more yellowish subsoil than normal and the lower
part contains some yellowish-brown mottlings. All these variations
are of relatively small extent and do not materially alter the use suit-
ability or management requirernents of the soil.

Use and management.—Caylor silt loam is fairly easy to work and
to conserve and is physically good to excellent cropland. The present
use and management are fairly well adjusted to the physical properties
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of the soil. Practically all of this soil is cleared and under cultivation,
but it is used somewhat less intensively than the gently sloping phase.
Estimates show that about 30 percent 1s used for growing corn, 10 per-
cent for small grains—chiefly wheat, 85 percent for hay, 5 percent for
burley tobacco, and the rest is idle. A rotation of corm, small grain,
and hay is used on the better farms; but in some places a systematic
rotation of crops is not practiced and two or more years of row crops
are followed by hay, either lespedeza or red clover and timothy. Some
fields are allowed to remain idle for a year or two after being in row
crops and may again be used for intertilled crops when they are broken.

pproximately half the soil is limed at fairly regular intervals.
Medium to large quantities of 3-8-6 commercial fertilizer are used on
tobacco by most farmers, although some may use barnyard manure
and superphosphate. Corn and small grains ordinarily receive small
or medium quantities of 0-10-4 fertilizer, but a few of the better
farmers use larger quantities of a higher analysis similar to that used
on tobacco, Hay crops are not ordinarily fertilized, but in recent
years some farmers have begun to use superphosphate in addition to
lime on red clover and alfalfa. Special practices for controlling runoff
and preventing crosion are employed by only a few farmers. Under
the present system of management average acre yields of about 37
bushels of corn, 18 bushels of wheat, 1,200 pounds of burley tobacco
114 tons of clover and timothy, 234 tons of alfalfa, and 114 tons of
lespedeza may be cxpected.

Requirements for good management are similar to those for the
gently sloping phase, but more practices for controlling runoff are
required. In addition, proper choice and rotation of erops and use
of lime, fertilizer, and other soil amendments are needed. The soil
1s suited to moderately intensive use, and, if other management re-
quirements are met, it can be conserved under a rotation including a
row crop once in 3 or 4 years. It is well suited to growing all the
common field crops including corn, burley tobacco, soybeans, wheat,
oats, barley, red clover, crimson clover, and alfalfa. A rotation of
a row crop followed by wheat seeded to red clover alone or with
timothy is a useful 4-year rotation. Where it ig feasible to have a
haz crop for 8 or 4 years, alfalfa can be used.

egumes have an important part in any rotation, for they are effec-
tive in increasing humus and nitrogen and in improving tilth and
moisture conditions. Moderate quantities of lime at moderate inter-
vals, however, are necessary to insure success with legumes, Fertilizer
requirements of the various crops are essentially the same as those
for the gently sloping phase. Contour tillage should be practiced
everywhere, and carefully constructed and maintained broad-base ter-
races may be useful on the stronger slopes in controlling runoff, thereby
preventing erosion and conscrving soil moisture. Under good manage-
ment acre yields of about 48 bushels of corn, 18 bushels of wheat, 1,500
pounds of burley tobacco, 8.6 tons of alfalfa, and 1.5 tons of lespedeza
may be expected.

Caylor silt loam, gently sloping phase—This soil lies on benches
and fans of 2 to 7 percent in limestorne valleys at the foot of mountain
sides. Its parent material is mixed colluvium from uplands underlain
by limestone, sandstone, and calcareous shale. It was developed vnder
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a hardwood forest of oaks, maples, black walnut, yellowpoplar, and
dogwood. Both internal and surface drainage are moderate. A total
of 844 acres is mapped. It occurs in Powell Valley in small or medium-
sized areas and in Cedar Fork Valley and the valley of Little Sycamore
Creek in small areas. It is associated with Dewey, Talbott, and Allen
soils and other Caylor soils in the valleys; whereas Talbott, Armuchee,
Lehew, and Muskingum soils are on the adjoining mountain slopes.

This phase has a fairly well-developed profile as compared with the
soils derived chiefly from limestone colluvium. The surface soil is
mellow friable brown silt loam with a fine crumb structure. It is
10 to 15 inches thick and is moderately high in humus as compared
with the associated soils. Reaction is medium acid. Good tilth is
easily maintained, and tillage can be accomplished over a fairly wide
range of moisture conditions. The soil is absorptive and retentive
of moisture, and conditions for plant growth are generally better than
in associated upland soils on comparable slopes. Most of the soil
is entirely stone-free, but in a few places some angular fragments of
sandstone are on the surface and in the soil.

The yellowish-brown or light reddish-brown silty clay loam sub-
soil has a weakly developed nut structure, which crushes to a yellowish-
brown crumbly mass. Some small soft brown concretions and small
fragments of sandstone and shale are present. This layer is 16 to
94 inches thick and is underlain by yellowish-brown or reddish-brown
silty clay containing some red and yellow mottlings and small frag-
ments of olive-green shale and red and purple sandstone. This layer
is of variable thickness and is underlain by limestone residuum over
high-grade limestone of the Trenton, Stone River, and Black River
formations.

Several variations are mapped. In Cedar Fork Valley and the
valley of Little Sycamore Creek the texture is lighter, the surface soil
being a loam and the subsoil a light silty clay loam in most places.
In a few places the layer of colluvium is thin and the lower subsoil is
derived from limestone residuum. In Powell Valley the subsoil is
more yellow, and the profile is more definitely developed than in the
other valleys. None of these variations, however, is of sufficient im-
portance to affect materially the use suitability and management re-
quirements of the soil. )

Use and management—All of Caylor silt loam, gently sloping
phase, is cleared and cultivated. Ifs present use is fairly well adjusted
to its physical properties, but yields can be increased by more careful
management. The soil is used intensively in short rotations in some
places, whereas in others definite rotations are not used and several
years of row crops are followed by several years of hay. It is physi-
cally excellent cropland. Cern, wheat, red clover, lespedeza, burley
tobacco, and vegetables are the chief crops. Some of the so1l, espe-
cially in the valley of Little Sycamore Creek and Cedar Fork Valley,
is limed at periodic intervals. Most farmers fertilize tobacco heavily
with a commercial mixture and also apply barnyard manure where it
is available. Corn and wheat receive small to moderate quantities
of lower grade materials, and most hay crops are not fertilized. The
prevention of erosion and conservation of moisture are not serious
problems on this soil, and no special practices for controlling runoff



54 SOIL SURVEY SERIES 1039, NO. 5

are ordinarily used. Under prevailing systems of management yields
of about 45 bushels of corn, 20 bushels of wheat, 1,500 pounds of burley
tobacco, 134 tons of timothy and clover, and 114 tons of lespedeza to
the acre may be expected.

The soil 1s well suited to alfalfa, and, where comparatively long
rotations are feasible, it fits well into a rotation of a row crop, small
grain, and hay. As the soil is suited to intensive use, it can likely be
conserved where used for row crops every second or third year if
other management requirements are met. = A row crop followed by
small grain seeded to crimson clover to be turned under as a green-
mahure crop is a suitable 2-year rotation.

Lime is required to insure success with legumes so as to maintain
or increase the humus and nitrogen supplies. Barnyard manure is a
good source of organic matter and nitrogen and in addition supplies
potash, but it could be supplemented with phosphorous fertilizers
to obtain the correct balance of plant nutrients. Tobacco needs liberal
applications of high-grade complete fertilizers with relatively high
proportions of phosphorus and potash. Corn and small grains require
moderate to large quantities of similar mixtures, but the proportion
of potash can be somewhat less. Legumes need large quantities of
potash and phosphorus but no nitrogen. Tn general the fertilizer
requirements of vegetables are about the same as those of tobacco.
Where good tilth is maintained by careful tillage, lime used, and humus
maintained or increased, no special practices for controlling runoff
other than contour tillage on the stronger slopes are required. Acre
yields of about 55 bushels of corn, 28 bushels of wheat, 1,800 pounds
of tobacco, 2 tons of timothy and clover, 4 tons of alfalfa, and 1.7
tons of lespedeza may be expected under good management.

Caylor stony silt loam.—Areas of this soil lie as sloping fans and
narrow bands along intermittent drains that rise in areas adjacent to
steep Armuchee and Lehew soils. The soil is developed on local
alluvium or colluvium consisting of a mixture of material from Lime-
stone, sandstone, and shale. It is distinguished from the other Caylor
soils chiefly by an abundance of stone sufficient to interfere materially
with tillage operations. Both surface and internal drainage are
moderate. It occurs in relatively small tracts on the floor of limestone
valleys and is associated chiefly with Rolling stony land (Talbott soil
material} and Talbott soils, The seil is not widely distributed, prac-
tically the entire 84 acres being confined to the valley along the north-
west base of Wallen Ridge, about 2 miles northeast of Tazewell, and
in the valley of Little Sycamore Creek.

The medium acid profile is similar to that of the more sandy varia-
tion of Caylor silt loam. The 6- to 10-inch surface layer is brown
friable silt loam or loam with a variablé quantity of sandstone and
limestone fragments. The subsoil is yellowish-brown silty clay loam
or loam with 2 fairly well developed nut structure. Sandstone or lime-
stone fragments are common. Below the subsoil is yellowish-brown or
reddish-brown silty clay faintly mottled with red and yellow. High-
grade limestone bedrock is at a depth of 8 to 6 feet.

Use and management.—Most of Caylor stony silt loam is cleared,
and corn, small grains, hay, and pasture are tﬁe chief crops grown.
Some fields remain idle for a few years between periods of cultivation.
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Under management similar to that commonly practiced on other Caylor
soils, corn yields about 35 bushels an acre; wheat, 18 bushels; and
lespedeza, 0.4 ton.

Chiefly because of its stony nature, the suitability of this soil for
agricultural use is more limited than that of Caylor silt Joam. The
stone content interferes materially with field operations and is hard on
heavy machinery ; otherwise the soil is suited to moderately intensive
use. Where moderately long rotations are used tillage should be on
the contour and broad-base terraces may be feasible in places. Ferti-
lizer requirements are the same as those for Caylor silt loam, gently

sloping phase.
CLAIBORNE SERIES

The soils of the Claiborne series are in the cherty ridge sections
closely associated with soils of the Bolton and Fullerton series and |
to a lesser extent with those of the Clarksville. They were developed
from parent material weathered from moderately cherty dolomite
of the Knox formation under a mixed hardwood forest of beech,
maple, yellowpoplar, chestnut, and oak. They are darker in color,
somewhat more fertile, and probably higher in organic matter than
the soils of the Fullerton series, but less favorable in these respects
than the Bolton soils. About 15 percent are rolling; 39 percent, hilly;
and 46 percent, steep.

In forested sites the 10- to 12-inch surface soil is light-brown silt
loam. In cleared and cultivated places this layer may be partly or
entirely missing. The subsoil is yellowish-brown silty clay loam with
a weakly developed nut structure. This layer is 18 to 24 inches thick
and is underlain by red or yellowish-red silty clay with a well-
developed nut structure. A relatively large quantity of angular chert
fragments is present. At a depth of about 3 feet yellow and faint-

ray mottlings are present, and the structural particles are larger and
f%rmer. In general the chert content increases with the depth. Cherty
dolomite bedrock is at depths of 20 feet or more.

About one-third of the area covered is in forest and the rest is cleared
and in crops and pasture. Fifty percent or more of the clearings have
been sufficiently eroded to reduce their productivity and impair their
workability, whereas the rest are uneroded or only slightly eroded.
Most of these soils are nearly chert free, although sufficient chert is on
the surface and in the soil in places to interfere with tillage.

The profiles of the Claiborne soils are similar, but their use suitability
and management requirements differ because of slope and erosion
- variations. The rolling and normal phases are physically suited to

growing general farm crops, whereas the steep phase is %est suited
fo pasture. Management requirements include the proper choice and
rotation of crops; practices for supplying lime, mineral plant nutrients,
and nitrogen ; and practices for conserving soil moisture and prevent-
ing erosion. The Claiborne soils are mapped in three types—the silt
loam and its rolling and steep phases.

Claiborne silt loam.—An upland soil on 15- to 30-percent slopes
underlain by sandy cherty dolomite of the Knox formation. A total
of 7,113 acres is mapped in close association with the Fullerton and
Bolton soils and to a lesser extent with the Clarksville. Much of it is
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in irregularly shaped areas near ridge tops, but some is in large con-
tinuous strips on the slopes adjacent to intermittent streams. Both
internal and surface drainage are moderate. Native vegetation was
a mixed forest of beech, maple, yellowpoplar, and some oak. The
soil occurs throughout all the cherty ridge section of the county, but
as with the Bolton soils, the largest proportionate acreages are in the
general vicinities of New Tazewell, Goins, and Clouds. _

The surface soil is light-brown mellow friable silt loam with a fine
crumb structure. Whers it iz under forest it is 10 to 12 inches thick,
and the upper 2 to 8 inches contain a relatively large quantity of
organic matter. When the soil is cleared, a part of the surface layer
is Iost by erosion, and the organic-matter content is depleted by crop-
ping and by loss of soil material. Reaction is medium to strongly
acid. Good tilth is easily maintained, and moisture absorption and
circulation are favorable for plant growth. A small quantity of
angular chert fragments is on the surface and in the soil,

The yellowish-brown moderately friable subsoil is silty clay loam
with a well-developed nut structure. It is absorptive of moisture and
is easily penetrated by soil, air, water, and plant roots. Tt is 18 to 24
inches thick and is underlain by red or yellowish-red silty clay with a
well-developed nut structure. A moderate quantity of angular chert
fragments, which increases with depth, is present. This material is
less permeable and absorptive than the layers above, and when those
layers become saturated with water during prolonged rains, surface
runoff and soil erosion are greatly increased. Cherty dolomite bedrock
is at depths of 20 to 50 feet.

Variations are due fo differences in the degree of accelerated ero-
sion, the quantity of chert, and the color of the surface soil. In some
places much of the original surface layer is missing, and the present
surface layer is made up of a mixture of the remaining original surface
and the upper subsoil.  In these places, the surface layer 1s heavier in
texture, lighter in color, and less fertile; but good tilth and favorable
moisture conditions are fairly easy to maintain. From one-fourth
to one-third of the =0il has sufficient chert on the surface and in the
soil to interferc somewhat with tillage operations, but otherwise it is
essentially the same as the normal goil. Soils with this variation are
widely distributed. The surface soil and subsoil are generally some-
what coarser textured and more yellow in color in the northeastern
part than in the rest of the county.

Variations of a more general nature are also included with the map-
ping separation because Claiborne silt loam is closely associated with
the Bolton and Fullerton soils and has properties intermediate between
these soils. In some places where the boundary between this soil and
the Bolton or Fullerton soil is not distinet, small areas of either or
both of the associated soils may be included with this mapping separa-
tion. In general these variations are not of sufficient extent to alter
the use sultability or management requirements of the soil areas from
those of the normal type.

Use and management.—DBecause it is one of the more productive
soils in the cherty ridge section, Claiborne silt loam is used rather
intensively and management practices are not well adjusted to its physi-
cal properties. Practically all of it has been cleared and used for
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crops or pasture at one time, but at present about 256 percent is in
second-growth forest of shortleaf pine and yellowpoplar. About 25
percent is used for growing corn, 10 percent for small grain, 5 percent
for tobacco, 25 percent for hay and pasture, and 10 percent is idle.
Very few farmers practice a systematic crop rotation; corn or other
row crops are grown for several years in succession followed by les-
pedeza or redtop and timothy, which are harvested for hay or used for
pasture. After periods of intensive use, some of the soil is allowed to
remain idle for several years during which it becomes covered with
brush and broomsedge. ~ When the soil is again needed for cropping,
it is cleared by grubbing and burning.

About 100 pounds an acre of 0-10-4 fertilizer or superphosphate are
used under corn and small grains. Heavier applications of 3-8-6 or
a similar fertilizer are used on tobacco, and barnyard manure is applied
where it is available. Hay and pastures ordinarily are not fertilized,
and very little of the soil 1s limed periodically. verage yields that
may be expected under common management practices are 18 bushels
of corn, 10 bushels of wheat, 700 pounds of burley tobacco, and 1 ton of
lespedeza or mixed hay to the acre.

Requirements for good management are similar to those for Bolton
silt loam. They include practices for supplying lime and mineral
plant nutrients, for increasing or maintaining the supply of humus
and nitrogen, and for conserving soil moisture and preventing erosion.
These practices can be attained largely through the proper choice and
rotation of crops and the correct choice and use of soil amendments,
but some other special practices may be required. Where other man-
agement requirements are met, the soil can be conserved under a rota-
tion including a row crop once in 5 years, Corn followed by a small
grain seeded to a legume or legume-grass mixture for hay or pasture
1s a desirable rotation. Burley tobacco and vegetables are other row
crops that may be expected to do fairly well. Red clover alone or in
a mixture with timothy is effective in maintaining the supply of humus
and nitrogen, and it also forms a protective cover that prevents ex-
cessive runoff and soil erosion. Some of the soil may be fairly well
suited to alfalfa.

Applications of ground limestone are necessary to obtain good stands
of legumes, Tn addition, liberal quantities of phosphorus and potash
are required. Corn and small grains need much phosphorus and some

potash. Tobacco and vegetables should be heavily fertilized with com-
plete fertilizers containing small to medium quantities of nitrogen and
largoe quantities of phosphorus and potash. Barnyard manure is bene-
ficial to all erops because it furnishes potash and some nitrogen, and it
improves tilth and moisture relations. Tillage should be on the
contour where practicable. Terracing as a means of crosion control is
probably feasible in very few places, but strip cropping may be useful,
especially on the longer slopes. Gullies can be controlled by the use of
check dams.

Claiborne silt loam, rolling phase.—Like other soils of the series,
this phase is on uplands underlain by sandy cherty dolomite of the
Knox formation. It is on cherty ridge crests in the same parts of the
county as other Claiborne soils. Slopes range from 8 to 15 percent,
and both internal and surface drainage are good. An aggregate area
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of 2,864 acres is mapped, the largest part of which is in broad areas
west and southwest of New Tazewell. It is in long comparatively
narrow strips on the ridge tops in association with other soils of the
series and with Fullerton and Bolton soils. Native vegetation was
a mi:lz(ed forest of beech, maple, yellowpoplar, and several species
of oak.

The profile is essentially the same as that of the normal phase,
but where it ig cleared this soil hag been less severely eroded and the
surface soil is generally somewhat thicker. The surface 8 to 10
inches is mellow friable light-brown silt loam with a fine crumb
structure. Originally the organic-matter content was relatively
high, but it has been largely dissipated by continued cropping. Re-
action is strongly acid. Good tilth is easily maintained, and tillage
operations can be accomplished over a fairly wide range of moisture
conditions. The water-absorbing capacity is relatively high and
moisture conditions are generally favorable for plant growth. Some
angular chert fragments and small pieces of weathered sandstone
are on the surface and in the soil.

The yellowish-brown subsoil is a moderately friable silty clay loam
with a nut structure. Soil moisture and air circulate freely in this
layer, and roots penetrate it easily. It is about 2 feet thick and is
underlain by yellowish-red or red cherty silty clay with a well-de-
veloped nut structure. The guantity ot chert increases with depth
and gray, ocher, and brown mottlings appear. As in the normal
phase this layer is less absorptive and permeable than the overlying
ones and runoff and erosion consequently are somewhat increased
when the upper soil becomes saturated.

The chief variations are those due to differences in the quantity
of chert and in the severity of accelerated erosion. About one-fourth
of the soil has sufficient chert on the surface and in the soil to inter-
fere somewhat with tillage operations. This variation has been
indicated on the soil map by the use of chert symbols within the
delineated areas. The degree of accelerated erosion varies widely,
but in only a comparatively few places is enough of the original
surface soil missing so that the subsoil is tilled. As with other soils
of the series, the boundary between this soil and the Fullerton and
Bolten soils is not sharp and small areas having similar properties
to those of the associated soils are included in this mapping sepa-
ration. None of these variations is so great as to affect the general
. use suitability or management requirements of the soil.

Use and management—Practically all of Claiborne silt loam,
rolling phasge, is cleared and cultivated. Estimates indicate that
about 50 percent is used for growing corn, 10 percent for small
graing, 5 percent for burley tobacco, less than 5 percent for vege-
tables, and the rest for hay crops. Systematic crop rotations are
not gencrally followed, and corm or tobacco may be grown for
several years in succession followed by lespedeza or a grass hay
crop. Some fields are allowed to lie fallow for one or two crop
seasong at irregular infervals, Small quantities of 0-10-4 fertilizer
are used on corn and small-grain crops, but fairly heavy applica-
tions of complete fertilizers are used under tobacce and vegetables.
Although fertilizers are not ordinarily applied to hay crops, residual
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effects of materials applied to the preceding crops are beneficial.
Very little lime is used. Almost no special measures for the erosion
control and conservation of soil moisture are practiced.

Yields are slightly less than those obtained on Bolton silt loam,
rolling phase. Istimated acre yields under common management
practices are about 28 bushels of corn, 11 bushels of wheat, 975
pounds of burley tobacco, and 1 ton of iESpedeza or mixed hay. If
lime is nsed in addition to other common practices, yields of about
© 914 tons of alfalfa and 134 tons of red clover are obtained.

Requirements for good management are similar to those for the
rolling phase of Bolton silt loam. They are concerned chiefly with
correcting the deficiencies in lime and mineral plant nutrients and
maintaining or increasing the humus content, but some practices for
controlling erosion and conserving soil moisture are needed. When
carefully managed in other respects, this soil can be conserved under
a rotation including a row crop once in 3 years. A row crop followed
by a small grain seeded to an annual legume malkes a desirable rotation,
or a row crop followed by a legume for 2 years may also be used if it
fits well into the farm-management program.

Corn, burley tobacco, tomatoes, and other vegetables are among the
intertilled crops that may be expected to do well, and all small grains
also are fairly well suited. Good stands of both red clover and alfalfa
can be obtained if lime is applied, and these crops are effective in
maintaining or increasing the humus and nitrogen supplies. All crops
require liberal phosphorus applications and some potash ; but legumes,
burley tobacco, and some vegetables need large quantities of potash.
Some vegetables need additional nitrogen in fertilizers. Barnyard
manure is effective in supplying nitrogen and potash and also helps to
maintain or improve tilth conditions and moisture relations, but it
must be supplemented with superphosphate to obtain a proper balance
of plant nutrients. Contour tilage is a desirable practice where feasi-
ble. Terraces may be useful in preventing soil erosion and conserving
soil moisture, but their need should be established by careful study,
and to be effective they must be properly planned and maintained.

Claiborne silt loam, steep phase.—Occurring on steep upland
slopes underlain by sandy cherty dolomites of the Copper Ridge and
Beekmantown formations, this phase has slopes exceeding 80 percent,
with the greater extent ranging from 30 to 40 percent. Surface drain-
age is rapid and internal drainage moderate. The soil was developed
under a mixed forest of beech, maple, yellowpoplar, and oak. 'The
largest proportionate acreage is in the cherty ridge gection of the
county southwest of New Tazewell, but it is in all parts of the county
underlain by dolomites, mostly in large areas on the steep slopes along
the small streams that dissect the cherty ridge sections. The total area
is 8,636 acres.

The virgin profile of this soil and the normal phase are similar, but
the various layers may be somewhat thinner in the steep phase. Where
it is cleared more of the surface soil has been lost by erosion than on the
other soils of the series. The surface 4 to 6 inches is a mellow friable
light-brown silt loam with a fine granular structure. It is relatively
low in organic matter because of loss of the original supply by erosion
and through dissipation in cropping. Reaction is strongly acid. In
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some places the upper part of the subsoil may be mixed with the re-
maining original surface soil, but good tilth conditions are generally
casily maintained. Moisture supplies are less favorable than in other
Claiborne soils because of large losses of water through surface runoff.
A moderate quantity of angular chert fragments is on the surface and
in the soil,

The yellowish-brown subseil is moderately friable silty clay loam
with a nut structure. It is about 18 inches thick and is underlain by
yellowish-red cherty silty clay with a well-developed nut structure.
Sandy cherty dolomite is at a depth of 20 feet or more in most places,
but it outcrops on the surface on the more severely eroded areas near
the foot of some of the steeper slopes.

Variations caused by differences in the degree of accelerated erosion
and in the quantity of chert are included in this mapping unit. Where
the goil has remained in forest, the surface layer is about 10 inches
thick; but cleared areas that have been used for crops on about one-
fourth of the s0il may have lost nearly all of the original surface soil.
In such places tilth conditions are generally only fair, and the loss of
water through runoff is greatly increased. About one-third of the
soil has sufficient chert on the surface and in the profile to interfere
materially with tillage operations, This condition is indicated on the
soil map by chert symbols. In some places the boundary between
this soil and the Bolton or Fullerton soils is not distinet, and small
areas of the associated soils may be included with this mapping sepa-
ration.

Use and management—Claiborne silt loam, steep phase, is one of
the more productive soils of the cherty ridges, and because it is associ-
ated with broad areas of unproductive soils it is used for purposes for
which it is not well suited physically. Management practices designed
to conserve the soil generally are not used. About 25 percent of the
soil has never been cleared, but the remaining 75 percent has been
cleared and used for agricultural purposes at one time. At present
probably not more than 50 percent is cleared ; a part that was cleared
has been abandoned to second-growth forest of shortleaf pine and
yellowpoplar. The cleared areas are used for growing corn, hay, and
pasture. In many places corn is grown for 2 or 3 years in succession,
after which the soil1s allowed to remain idle for several years. During
these years of idleness, broomsedge, sassafras, and blackberries become
established and are removed by burning and grubbing when the soil
.1g again needed for crops; some farmers, however, use these idle fields
for pasture.

Lespedeza is the most commonly grown hay crop, but redtop and
timothy are in a few places. Small quantities of 0-10-4 fertilizer are
used on corn, but hay crops are not fertilized. Very little of the soil
is ever limed. Tillage is roughly on the contour from necessity, but
-no other special practices for the control of runoff and prevention of
erosion are used. Under common management practices, yields of
about 13 bushels of corn and less than 34 fon of lespedeza or mixed
hay may be expected. '

The physical properties of this phase are such that it is suited chicfly
to growing pasture; and the requirements for good management are
concerned with supplying amendments and conserving moisture for
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A, Valley of Little Sycamore Creek and Powell Mountain, near the county line,
looking southeast. Smooth stony land (Talbott soil material) in immediate
foreground; Caylor soils on sloping fan in eenter, Talbott soils on lower hilly
and steep slopes; Armuchee soils on steep upper cleared slopes; Lehew soils
on wooded slopes except for a narrow band of Rough stony land (Muskingum
soil material) at the crest.

B, Harvesting clover hay on Fullerton cherty silt loam, hilly phase. The cropland
is chiefly on the miider slopes; forage erops or wood in the steep areas.
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A, Land use is fairly well adjusted to soil conditions on this land in the Fullerton-
Claiborne-Clarksville (rolling to hilly) association. Most of the cropped land
is on the miid slopes of Greendale soils, except the corn in the immediate fore-
ground, which is on Fullerton cherty silt loam, steep phase. Maost of the cleared
hitly and steep land is in hay or pasture, and wooded areas on steep slopes
arc eherly Fullerton and Clarksville soils.

B, Well-kept test demonstration farm on the Fullerton-Claiborne-Clarksville
(rolling to hilly) association. Special effort was made to adjust soil uses and
management to the physical conditions. 'F'he more ievel parts, chiefly on Green-
dale soils, are in crops; and the stecper Fullerton soils in cither sod or forest.
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pasture plants. Alfalfa, red clover, bluegrass, and white clover are
among the more desirable crops; but lespedeza, redtop, timothy, or-
chard grass, and Bermuda grass may also be used. Legumes and blue-
grass require fairly heavy phosphorus applications, some potash, and
lime at periodic intervals., These erops are effective in binding the soil
mass, increasing the humus content, and increasing the moisture-ab-
sorbing properties; thereby controlling runoff and preventing erosion.
Grazing should be carefully regulated, especially during periods of
adverse moisture conditions, to prevent damage to pasture stands. In
many places it may be necessary to clip pastures at intervals to destroy
Weegs. Gullies can be stabilized by check dams. Some of the most
severely eroded areas of the soil may be reforested, but before forest
plantings can be successfully established, gullics must be hrought under
control%)y use of check dams. Moderate applications of phosphorus
will assist in obtaining good stands of trees, especially black locust.

CLARKSVILLE SERIES

The Clarksville soils are on the cherty upland ridges associated with
soils of the Fullerton series. They are the lightest colored of all the
soils developed from parent material weathered from cherty dolomite,
are lower in organic matter, more acid, lower in fertility, and generally
more cherty than any other cherty ridge soil. Most of this series is on
high steep ridges along Powell River and its tributaries. Relief is
rolling to steep—7 percent is rolling ; 29 percent, hilly ; and 64 percent,
steep.

Tﬁe surface soil is light-gray loose cherty silt loam or loam. The
subsoil is loose or brittle yellow or brownish-yellow cherty clay loam
or sandy clay loam with very little definite structural development.
The substratum, or parent material, is typically cherty yellow clay
mottled with gray, brown, and red; in some places, however, this
material may be dominantly red in color. The underlying rock is
cherty dolomite of the Beekmantown and Copper Ridge formations.

About 25 percent of the soils of the Clarksville series are classified
as loam and the remaining 75 percent as silt loarmn. Practically all the
soil has sufficient chert to interfere materially with cultivation, and
about a fourth has lost at least part of the original surface soil through
erosion.

Because of their large extent and wide distribution these soils are
relatively important to agriculture. Like the Tfullerton soils, they are
suited to a variety of uses and are variable in management require-
ments because of c{iﬂ'erences in slope, chertiness, and degree of erosion.
The areas with rolling relief are fairly well suited to growing field
crops, whereas the hi%y phases are suited to pasture and the steep
phases are best suited to forestry. Tilth and moisture conditions are
only fair. Management practices designed to correct or improve soil
conditions as much as practical from the standpoint of good farm
management are needed on areas suited to growing crops and pasture.
Under good management, fair yields of crops and pastures can be
expected in normal seasons. The Clarksville soils are mapped in two
types and four phases—the hilly and steep phases of the cherty loam,
the cherty silt loam with its hilly and steep phases, and the loam.
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Clarksville cherty loam, hilly phase.—This soil is on hilly slopes
(12 to 25 percent) of cherty ridges underlain by sandy cherty dolo-
mites of the Beekmantown and Copper Ridge formations. Most of
it is in small medium-sized irregularly shaped areas on the cherty
ridges along Powell River and its tributaries. A total of 1,955 acres
is mapped in association with other Clarksville cherty loam soils and
with cherty loam types and phases of Fullerton soils. Both internal
and surface drainage are rapid. Native vegetation was a mixed forest
of post, blackjack, and red oaks, hickory, dogwood, sourwood, black-
gum, and probably some shortleaf pine.

The profile differs from that of the hilly phase of the cherty silt
loam chiefly in that more sand is in the soil material. Under forest
the surface 8 to 10 inches is loose light-gray or light brownish-gray
cherty loam to fine sandy loam. The layer of forest litter is thin, and
the organic-matter content is low. Reaction is strongly acid. Mois-
ture conditions for plant growth are poor because of the strong slopes
and the open porous nature of the soil. In many places large chert
and sandstone boulders are on the surface and in the soil. Where the
soil is clearcd much of the fine soil material in the original surface layer
has been removed by accelerated erosion, and the present surface is
largely a mass of chert mixed with the original upper subsoil. Con-
ditions for crop growth or pasture are poor because of the strong
acidity, poor physical condition of the soil, strong slopes, and poor
moisture conditions.

The subsoil is a loese mass of yellow cherty fine sandy clay with no
well-defined structure. It is 18 fo 24 inches thick and is underlain by
moderately brittle yellow or reddish-yellow fine sandy clay with a
fairly well developed nut structure. Some gray, reddish-brown, and
ocher mottlings are present. Probably 50 percent or more of these
layers is angular chert fragments. Sandy cherty dolomite bedrock is
at a depth of 20 fect or more.

The chief variations mapped are due to indistinet boundaries be-
tween this phase and some other types and phases of Clarksville or
Fullerton soils. Small areas of Clarksville cherty silt loam, hilly
Phase; Fullerton cherty loam, hilly phase; or Fullerton cherty silt
loam may be included in some places. Another variation of consider-
able extent is due to variation in the color of the lower subsoil; in some
places it is yellowish red or light red rather than vellow.

Use and management,—The present use of Clarksville cherty loam,
hilly phase, like that of other hiily phases of Clarksville and Fullerton
soils, is determined largely by the immediate needs of the landowner
rather than the physical use suitability of the soil.. At present about
75 percent of the soil is in forest; the 25 percent that is cleared is used
for growing corn, hay, and pasture, altﬁough part is idle each year.
Management is at a low level and is very similar to that described for
Clarksville cherty silt loam, hilly phase. Crop yields are very low;
under prevailing management systems about 10 bushels of corn and
half a ton of lespedeza or mixed hay to the acre may be expected.
Where the soil is used for forestry, no special effort is made to conserve
the forests, and yields of timber are low and of poor quality,

Workability and conservability are so difficult on this soil that it is
very poorly suited to growing crops under present conditions, but, if
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carefully managed, it may be used for pasture. Pasture management
requirements are concerned chiefly with choosing proper pasture mix-
tures, using soil amendments correctly, and controlling grazing. The
practices described for the hilly phase of Clarksville cherty silt loam
are applicable to this soil. Where the soil is severely eroded, where it
is distant from water supplies for livestock, and where it is extremely
cherty, it is probably not suited to pasture but is best used for forestry,
with practices similar to those for forest on other cherty ridge soils be-
ing used.

Clarksviile cherty loam, steep phase—Derived from parent ma-
erials weathered from cherty dolomites of the Copper Ridge and Beck-
mantown formations, this soil has developed under a mixed forest
chiefly of oak, hickory, blackgum, sourwood, and dogwood. Nearly
pure stands of shortleaf pine may have been on some of the more
droughty areas. Slopes ran%e from 25 to 50 percent, but are predomi-
nantly 30 to 40 percent. Both surface and internal drainage are rapid.
The soil is in all the cherty ridge sections of the county, but mostly on
the ridges adjacent to the Powell River and its tributaries. Usually it
is in long relatively broad strips on the steep slopes along the streams,
in association with other loam types of Clarksvilll)e goils and with loam
types and phases of Fullerton soils. The total area mapped is 4,328
acres.

The profile is similar to that of the hilly phase, but the various
layers may be somewhat thinner and bedrock is at a shallower depth.
Under forest, the surface 8 inches is loose, porous cherty loam to fine
sandy loam. The layer of forest litter is thin, and the organic-matter
content is low. The soil is very strongly to extremely acid in reaction.
Moisture conditions for plant growth are poor because of the rapid
loss of water through runoff and the open, porous nature of the soil.
Sandstone and chert boulders are on the surface in many places.
Where the soil is cleared, most of the fine soil material in the surface
layer is soon lost through erosion, and conditions for crop growth or
pasture are very pootr.

The 18-inch subsoil is a rather loose open cherty fine sandy clay
with no apparent distinct structural development. It grades into
yellow or reddish-yellow cherty fine sandy clay mottled with gray,
brown, ocher, and red, with a fairly well developed nut structure.
Sandy cherty dolomite bedrock is at a depth of 20 fect or more in
most places; but the rock floor is somewhat uneven and surface out-
crops are in many places, especlally along the lower slopes.

The chicf variations mapped are due to the indistinct boundaries
between this soil and some associated soil. Small areas of steep phases
of Fullerton soils and of Clarksville cherty silt loam are probably
included in many places. In many places the lower subsoil is reddish
yellow or light red in color. None of these variations is of sufficient
extent to alter the use suitability of the soil.

Use and management.—At present most of Clarksville cherty loam,
steep phase, is in forest, but small areas are cleared and used for grow-
ing corn and hay. As with other infertile soils on steep slopes, man-
agement is at a low level and is concerned chiefly with plowing, plant-
ing, and harvesting the crop. Yields are very low, probably not
exceeding 8 bushels of corn and half a ton of hay to the acre on the
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average. Where the soil is in forest, no special conservation measures
are used. Timber yields are low and of poor quality, and under pres-
ent systems of management, they will become progressively lower and
poorer. The rate of growth of forest trees is slow as compared with
that for similar soils on milder slopes or for more fertile soils on
similar slopes.

Soil conditions are so poor that neither crops nor pasture are suited ;
and, although yields and quality of timber are lower than on many
other soils, this phase is best used for forestry. Specific management
requirements vary according to past management and the present
condition of the soil and the forest stand.. Cleared areas should be
reforested cither by natural reproduction or by planting suitable
species of trees. All forests should be protected from fires and grazing,
and harvesting should be glanned to improve the quality of timber
and to insure crops at periodic intervals.

Clarksville cherty silt loam.—A total arcs of 1,647 acres of this
soil is widely distributed on the crests of ridges underlain by cherty
dolomites of the Beekmantown and Copper Ridge formations. It s
in long narrow strips associated chiefly with other Clarksville soils
and with chert%f types and phases of Fullerton soils. The largest
acreage is on the crests of the high steep ridges along the Powell
River. Slopes range from 5 to 12 percent. Both internal and surface
drainage are moderate. The soil was developed under a mixed hard-
wood forest of post, blackjack, and red oaks, some hickory, dogwood,
blackgum, and sourwood.

The profile resembles that of Fullerton cherty silt loam in some
respects, but it differs in that the subsoil is yellow rather than red
and the quantity of chert on the surface and in the soil is greater. The
surface 10 inches, under forest, is loose floury light-gray cheriy silt
loam, Where cleared, part of this layer has been lost by accelerated
erosion, but in most places enough remains to form the plow layers.
In some places most of the finer soil material is missing, and the sur-
face layer consists chiefly of a mass of angular chert fragments.
Under forest, the humus content is low; and where cleared, it has
been almost completely dissipated through eropping and ‘erosion
losses. Reaction 1s very strongly acid. Moisture moves through the
soil rapidly, and the water-holding capacity is relatively low because
of the large quantity of coarse material; consequently, crops are se-
verely injured by prolonged droughts.

The subsoil is firm brittle yellow or brownish-yellow cherty silty
clay loam. It has no well-defined structure, and, under normal mois-
ture conditions, it crushes to a soft incoherent mass. This layer is
about 24 inches thick and grades into yellow or reddish-yellow clay
mottled with red, gray, and brown. By volume, half or more of these
two layers are angular chert fragments 1 to 6 inches in size. Cherty
dolomite bedrock 1s at depths of 20 feet or more below the surface.

The chief variations are due to differences in erosion and the quan-
tity of chert on the surface and in the soil. In many places the lower
subsoil is red or yellowish red instead of dominantly yellow. Small
areas of Fullerton soils are included either because they are too small to
delineate on the scale of the map used or because the boundary between
the soils is not sharp.




CLAIBORNE COUNTY, TENNESSER 65

Use and management—The present use of Clarksville cherty silt
loam is fairly well adjusted to its physical properties, but manage-
ment practices are not designed to compensate for the soil deficiencies
nor to correct them. Nearly all the soil has been cleared at one time;
but part has been abandoned because of its low productivity, and at
present about 25 percent is in forest. Estimates indicate that about
15 percent is used for growing corn, 80 percent is used for hay and pas-
ture, and most of the remaining 80 percent is idle land ; but small areas
are used for growing tobacco, vegetables, and small grains.

General management practices are very similar to those for com-
parable Fullerton soils. “Crops are not rotated. Corn may be grown
for 1 or 2 years, after which the soil is idle, and broomsedge and other
wild grasses and brush become established. Flelds so managed usually
remain idle, but some of them are used for pasture or cut for hay.
When they are again needed for corn they are cleared by burning.
Lespedeza, timothy, and redtop are the chief hay crops, although a
small acreage of red clover is grown following burley tobacco. Some
fertilizer is used on corn, but nonc is ordinarily applied to hay or
pasture. Tobacco receives barnyard manure where available and in
most places moderate to large quantities of commereial fertilizer also.
Very little of the soil is ever limed. No special practices for control of
runoff and prevention of erosion are ordinarily used. Under common
management, yields of about 15 bushels of corn, 8 bushels of wheat,
450 pounds of burley tobacco, and less than 34 ton of lespedeza or
mixed hay to the acre may be expected. Many farmers say that al-
though tobacco yields are low, the quality is generally better than that
obtained on the more productive soils.

Like other cherty ridge soils, this soil is somewhat exacting in man-
agement requirements. It is concerned chiefly with properly choos-
ing and rotating crops, supplying lime and fertilizer, increasing the
humus content, improving tilth within practical limits, conserving
soil moisture, and preventing erosion. Management practices de-
seribed for Fullerton cherty silt loam are applicable to this seil. Un-
der good management, fair yields of crops of good quality may be ex-
pected. In some of the more severely eroded and most cherty areas,
soil conditions are so nnfavorable that the soil is suited to neither crops
nor pasture and is best used for forestry.

Clarksville cherty silt loam, hilly phase—Thig phase was de-
veloped from materials weathered from cherty dolomites of the Copper
Ridge and Beekmantown formations under a mixed forest of post,
blackjack, and red oaks, some hickory, dogwood, blackgum, and sour-
wood. Slopes range from 12 to 25 percent. Internal drainage is
moderate and external drainage, rapid. The soil is mapped on 5,227
acres in all the cherty ridge sections of the county associated with other
Clarksville soils ang with cherty types and phases of Fullerton soils.
1t is chiefly in small or medium-sized arcas on the upper ridge slopes,
but there are several broad areas of large extent in the ridges on the
southeast side of Powell Valley.

The various layers in the profile may be somewhat thinner than in
the normal phase, and where cleared, most of the original surface soil
is missing. Under forest, the surface 8 to 10 inches is loose floury
light-gray cherty silt loam. The layer of forest litter is thin, and the
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content of organic matter and mineral plant nutrients is low. The
soil is strongly to very strongly acid in reaction.* Large chert boulders
are on the surface in many places. Where the soil is cleared, most of
the fine soil material that was in the original surface layer is missing,
and the prescnt surface soil is a mixture of angular chert fragments
and upper subsoil material. Moisture conditions for plant growth are
poor because of rapid runoff, low moisture-absorbing properties, and
rapid percolation of water through the soil. Tillage is difficult be-
cause of the large quantity of chert on the surface and in the soil.

The subsoil is firm, somewhat brittle, yellow or brownish-yellow
cherty silty clay loam. Angular chert fragments constitute one-half
or more of the volume of the layer. The so1l has no well-defined struc-
ture and crushes to a soft incoherent mass. Tt is 18 to 24 inches thick
and 1s underlain by yellow or reddish-yeliow cherty clay with a fairly
well-developed nut structure. Cherty dolomite bedrock is at depths
of 20 feet or more in most places.

The most extensive variation mapped is due to color variations of the
lower subsoil. In many places in areas of small or moderate extent,
Lhe Tower subsoil is yellowish red or light red similar to that of Fuller-
ton sails.  Small areas of cherty Fullerton soils are included in this
mapping separation either because they are too small to delineate on
the map or because the boundary between the soils is not sharp. Varia-
tions due to differences in the degree of accelerated erosion are indi-
cated in the description of the surface soil.

Use and management—The present use of Clarksville cherty silt
loam, hilly phase, is determined largely by the immediate needs of
landowners or operators rather than by the physical use suitability
of the soil. At one time about 50 percent of the soil was cleared, but
at present ahout 70 percent is in forest. Corn, hay, and pasture are
the chief crops; but small acreages of tobacco and other crops are
grown in some places. As with other cherty ridge soils, manage-
ment 1s at a low level. Corn is grown for 1 lo 2 years, followed by
hay or several years of idleness. Lespedeza is the chief hay crop,
but pastures consist chiefly of broomsedge and other wild grasses.
Small quantities of fertilizer are used on corn, and fairly heavy appli-
cations are used on tobacco; hay crops, however, are not ordinarily
fertifized. Very little of the soil is ever limed. Contour tillage is
practiced in many places, bit other special devices for controlling
runoff and preventing erosion are not used. Under these prevailing
management practices, yields of about 13 bushels of corn, 375 pounds
of burley tobacco, and 14 ton of lespedeza or mixed hay to the acre
may be expected.

Where the soil is in forest, no special methods of forest manage-
ment are used. The forest is not protected from fire or grazing, and
no attempt is made to control diseases or insect pests. Selective
cutting is not practiced, and no attempt is made to improve the quality
or yield of timber. Reforestation is ordinarily by natural
reproduction.

Because of low natural fertility, strong acidity, strong slopes, poor
moisture conditions, and chertiness, this phase is not well suited to
growing crops; but under careful management it will produce fair
pasture. Pasture-management requirements are similar to those for
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comparable phases of Fullerton soils, They are concerned chiefly
with proper choice of pasture mixtures, correct use of soil amend-
ments, and proper control of grazing. Bluegrass and white clover
are well suited to the soil. Orchard grass, redtop, hop clover, les-
pedeza, and Bermuda grass are other pasture plants that may be
expected to do well.

Lime and phosphorus are needed, but relatively small applications
at rather frequent intervals are preferable to large applications at
long intervals. Potash is possibly needed. Niirogen is useful in
establishing good pasture stands, but, after they are established, its
continued use is unnecessary where legumes are included in the mix-
ture. Lespedeza and Bermuda grass can be grown with only few
amendments under relatively poor soil conditions. These plants yield
pastures of lower quality, but they may improve soil conditions if
properly managed so that better stands can be obtained.

Grazing should be carefully controlled during droughts to prevent
injury to pasture stands. Proper grazing is also effective n keeping
down weeds, but clipping once or twice a year may be necessary in
some places. Gullics can be stabilized by check dams. Much of the
s0il is distant from flowing streams or springs, and water must be
provided for grazing livestock. Ponds or reservoirs for collecting
and storing rainfall are useful in some places, whereas in others it
may be more practical to pipe supplies from springs or cisterns, In
some places where the soil is extremely cherty or severely eroded and
where there is no practical method of obtaining water, the soil is
best used for forest. Some needed forestry methods are (1) planting
suitable specics of trees, (2) protecting from grazing and fires, (3)
removing weed trees, and (4) selective cutting in established forests.

Clarksville cherty silt loam, steep phase.—This phasc occupies a
total of 11,819 acres on the slopes of ridges underlain by-cherty delo-
mite of the Beekmantown and Copper Ridge formations. Slopes
range from 25 to 50 percent, but are usually 30 to 40 percent. Surface
drainage is very rapid and internal drainage, moderate. Native yege-
tation was a hardwood forest of post, blackjack, and red oaks, hick-
ory, blackgum, sourwood, and dogwood. The soil is in all cherty
ridge sections of the county, with the largest acreage on the ridges
along the Powell River and its tributaries. It is in long moderately
broad strips of large size on the steep slopes along the streams, chiefly
in asgociation with other Clarksville soils and Fullerton soils.

The profile is very similar to that of the hilly phase. Under forest,
the upper 8 to 10 inches is loose flonry light-gray cherty silt loam.
Organic-matter content is very low, and reaction is very strongly acid
in most places. Moisture conditions are poor because of the loss of
water through rapid runofl and the poor water retaining properties
of the soil. Large chert boulders are on the surface in many places.
Where cleared, most of the original surface soil material has been lost
by accelerated erosion, and the present surface layer is a mixture of the
upper subsoil material and angular chert fragments. Moisture condi-
tions for plant growth are very poor, and tillage is difficult because of
chertiness and steep slopes.

The 18- to 24-inch subsoil is yellow or brownish-yellow silty clay
loam containing a large quantity of angular chert fragments. It
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grades into yellow or reddish-yellow cherty clay with a fairly well
developed nut structure. - Cherty dolomite bedrock is at a depth of
20 feet or more in most, places; but it may outcrop on the surface,
especially on the lower slopes.

The most extensive included variation is due to differences in the
color of the lower subsoil. Many small or medium-sized areas have
yellowish-red or red lower subsoils similar to those of the Fuallerton
soils. Small areas of Fullerton cherty silt loam, steep phase, are in-
cluded in this mapping unit either because they are too small to
delineate on the so1l map or because the boundary between the soils
is not sharp.

Use and monagement—The present use of Clarksville cherty silt
loam, stecp phase, is variable and is determined largely by the needs
of the landowners and operators rather than by the physical use
suitability of the soil. Estimates indicate that at present about 75
percent of the soil is in forest. The cleared area is used for growing
corn, hay, and pasture, and a part of it is idle or abandoned. Good
management methods are not practiced. Corn is grown for 1 or 2
years followed by lespedeza or several years of idleness. Pastures
are chiefly broomsedge and other wild grasses. Small quantities of
commercial fertilizer are used on corn, but otherwise the soil ordinarily
recelves no amendments. Contour tillage is practiced from nocessity,
but no other special practices for preventing erosion or conserving
moisture are used. Crop yields are very low, those of corn being about
8 bushels to the acre and hay less than half a ton on the average.
Where the soil is used for forestry, no special methods of forest man-
agement are practiced. No attempts to prevent fires and grazing and
to control insect pests and diseases are made. Selective cutting is not
practiced. Yields are small and of poor quality and will become
progressively smaller and poorer under present management,

This phase is suited to neither crops nor pasture because of low
fertility, strong acidity, chertiness, steep slopes, and poor moisture
conditions. It is best used for forest, although forest growth is slower
and of lower quality than that on many other cherty soils, Areas now
in forest should remain so and cleared areas should be reforested.
The more severely eroded cleared areas may require. some special soil
preparation before satisfactory stands of trees can be obtained ; gullies
should be stabilized by check dams. Certain species of trees benefit
from applications of phosphorus. Young forest plantings should be
carefully protected from fires and grazing, and, in some places, simple
practices for controlling rodents and insect pests may be useful.
Harvesting trees in established forests should be planned to remove
undesirable and mature trees so that a timber crop may be harvested
at periodic intervals,

Clarksville loam.—This inextensive soil is on the crests of cherty
ridges underlain by sandy dolomite. It is mapped on 179 acres on
the ridge tops on the northwest side of the Powell River associated
chiefly with Fullerton loam and other loam types and phases of the
Clarksville and Fullerton soils. Slopes are 5 to 12 percent. Both
~ internal and surface drainage are good. Native vegetation was a
mixed forest of oak, hickory, blackgum, sourwood, and dogwood.



CLAIBORNE COUNTY, TENNESSEE 69

To a depth of 6 or 8 inches the surface soil is yellowish-gray loose
loam to fine sandy loam. It is low in organic matter and strongly
acid in reaction. Roots, air, and soll moisture easily penetrate the
soil, and consequently it may be somewhat droughty because of the
low water retaining properties. Good tilth is maintained with ease,
and the soil can be worked over a wide range of moisture conditions.
Small pieces of cherf and sandstone are on the surface and in the
soil, although much less chert is present than on other Clarksville
soils.

The subsoil, which is about 24 inches thick, is light brownish-yellow
or vellow light sandy clay loam. It has no definite structure and is
easily crushed to a soft incoherent mass. A small quantity of angular
chert fragments is present. This layer grades into yellowish-brown
or reddish-yellow light sandy clay with a weakly developed nut struc-
ture. 1t is mottled with gray, brown, red, and ocher, and may con-
tain some angular chert fragments. Sandy dolomite is at a depth of
20 feet or more.

Use and management.—Clarksville loam is physically fair to good
cropland. Its present use and management arc fairly well adjusted
to its physical properties. At present practically all of it is cleared
and cultivated to all the common field crops. Management practices
are variable but in general are similar to those on other cherty ridge
soils. In many places the soil is associated with Fullerton loam in
the same field, and management practices are essentially the same for
both soils. Yields under common management practices are sbout 18
bushels of corn, 10 bushels of wheat, 600 pounds of burley tobacco, and
14 ton of lespedeza hay.

Requirements for good management are concerned chiefly with the
proper choice and rotation of crops, correct choice and use of soil
amendments, control of runoff, and prevention of erosion.

COLBERT SERIES

The soil of the Colbert series is in the limestone valleys closely asso-
ciated with the Talbott soils and the miscellaneous land types of
Talbott soil material. It is underlain by clayey limestone and differs
from Talbott soils in being lighter in color, heavier in texture, and more
compact in the subsoil. It also is more strongly acid in reaction and
lower in plant nutrients. The soil is mapped on the uplands in small
areas in all the limestone valleys of the county.

The surface soil is gray or dark-gray silt loam or silty clay loam.
The subsoil is compact tenacious yellow or greenish-yellow silty clay.
Clayey limestone bedrock is at a depth of 2 to 3 feet, and surface out-
Crops are COMMON.

Although the Colbert soil is difficult to work and to conserve, it is
fairly fertile. Pasture is its best use, and management requirements
are concerned chiefly with conserving moisture and supplying lime,
nitrogen, phosphorus, and potash to pasture crops. The eroded phase
of the silty clay loam is mapped.

Colbert silty clay loam, eroded phase.—Underlain by clayey or
shaly limestone of the Black River formation (70), small areas of this
soil occur on limestone valley uplands throughout the county. On
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uncleared areas a mixed forest of redcedar, oak, blackgum, and sweet-
gum is pregent, and the soil was probably developed under a similar
forest cover, Slopes are 2 to 10 percent, but mostly less than 5 percent.
Surface drainage is moderate, but internal drainage is slow because of
the impermeable subsoil and the shallow depth to bedrock.,

In most places the surface soil is a gray or dark-gray heavy silty
clay loam about 4 or 5 inches thick, but where the soil has been seriously
eroded this layer may be missing. It is sticky and plastic when wet
and moderately friable and crumbly when moist. Reaction is very
strongly acid. 1In some places the upper inch or two is fairly high in
organic-matter content, but in general the content is low. Good tilth
is difficult to maintain, and the range of moisture conditions over which
tillage can be carried on is very narrow. If plowed or eultivated when
too wet, the soil becomes hard and cloddy, but tillage is practically
impaossible when the soil is dry. Fragments and slabs of limestone
rock are on the surface in many places,

The subsoil is compact lenacious yellow or greenish-yellow heavy
silty clay. It is very sticky when wet, and hard and intractable when
dry. Soil moisture moves very slowly through this layer, and conse-

nently most of the water that falls on the soil is lost in runoff, Clayey
Iimestone, at a depth of about 2 feet, contains thin shaly layers in some
places. The rock floor is uneven, and outerops and ledges of limestone
on the surface are common.

Variations are due to differences in the degree of erosion and differ-
ences in color -of the surface soil and subsoil. On a few areas the
original surface soil has been removed by erosion and the upper part
of the original subsoil is now on the surface. Near New Tazewell a
few areas have a nearly black surface soil, and in the vicinity of Har-
rogate some areas have a brownish-yellow or light-brown subsoil. The
use and management requirements of all these variations are essentially
the same as those of the eroded phase.

Use and management.—The use and management of Colbert, silly
clay loam, eroded phase, depend largely upon the use and management
of the associated Talbott soils. Practically all this soil is cleared ; about
25 pereent is used for growing corn and the rest is in hay and pasture.
Some amendments are used on the corn erop, but corn yields are very
low under common management practices. In general, pastures are
not treated with either lime or fertilizers, and about 40 cow-acre-days
of grazing may be expected on the average. Speeial practices for con-
trol of runoff and erosion are not used.

Few areas of this soil are large enough to be used as fields, and
consequently their management requirements are determined largely
by the requirements of the associated areas of Talbott soils. In general,
the soil cannot be conserved where used for tilled crops, Where it is
necessary to use the soil for tilled erops, however, management require-
ments are similar to those of Talbott silty clay loam, eroded phase.
Among the important pasture management practices are (1) Iiberal
application of lime, phosphate, and potash ; (2) weed eradication ; and
{3) proper control of grazing.

DEWEY SERIES

The Dewey soils are in the low-lying undulating to rolling limestone
valleys, chiefly on the valley slopes and low hilltops. They are asso-
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ciated in an intricate pattern with Talbott and Caylor soils and to a
lesser extent with the Allen soil. These soils are in small or medium-
sized areas in Powell and Cedar Fork Valleys and the valley of Little
Sycamore Creek. About 70 percent is undulating and rolling; 23
percent, hilly: and 7 percent, steep. Practically all of these soils are
eroded, and about one-fourth is sufliciently cherty to interfere with
cultivation. Reaction is acid, and supplies of humus, nitrogen, phos-
phorus, and possibly potash are at least moderately deficient. Most of
the soils are moderately eroded and are susceptible to further erosion.

In virgin areas the surface soil is friable grayish-brown or light-
brown silt loam to a depth of 8 to 12 inches. In some places part or
all of this layer may have been removed by accelerated erosion. The
subsoil is yellowish-red, red, or light-red silty clay with a well-de-
veloped nut structure. It extends to a depth of about 36 inches and
is sticky and plastic when wet but moderately friable when moist.
The substratum is a heavy sticky plastic yellowish-red silty clay
faintly mottled with red, yellow, and gray. It extends to a depth of
20 feet or more and is underlain by massive high-grade or shightly
cherty limestone.

Corn, burley tobacco, small grains, clover, alfalfa, soybeans, les-
edeza, and pasture grasses are well suited to these soils. Manage-
ment practices should replenish or inerease the supplies of lime and
plant nutrients, conserve moisture, and prevent erosion. Two types
and three phases, the cherty silt loam, the silt loam, and the eroded,
the eroded hilly, and the eroded steep phases of the silty clay loam,
are mapped.

Dewey cherty silt loam.—A total area of 728 acres of this soil is
mapped on well-drained uplands underlain by a cherty layer of the
Stone River limestone formation (9)}. Slopes are 5 to 15 percent,
but the slope pattern is complex because of numerous small Time sinks.
Most of this soil is in Cedar Fork Valley, but a few small irregularly
shaped areas are in the valley of Little Sycamore Creek in association
with various limestone valley soils. Avreas are in long strips of com-
paratively large size that are parallel to the length of the valley and
are assoclated principally with Rolling stony land (Talbott soil ma-
terial}. Native vegetation was a mixed forest of oak, hickory, maple,
beech, black walnut, and some redcedar.

The 8-inch surface soil is a grayish-brown friable silt loam contain-
ing a relatively large quantity of small angular black chert fragments.
Reaction is medium to strongly acid. The organic-matter content, is
fairly high, and good tilth is fairly casily maintained. Chert frag-
ments may interfere somewhat with tillage; but they increase the
permeability and porosity of the soil, making conditions for movement
of air, water, and plant roots better and susceptibility Lo erosion less
than on Dewey silty clay loam, eroded phase.

The upper subsoll is yellowish-brown moderately friable cherty
silty clay loam about 12 inches thick. It is underlain by 15 to 18
inches of yellowish-red to red heavy silty clay containing small brown
concretions. These subsoil layers have a nut structure and are sticky
and plastic when wet but moderately friable when moist. The sub-
stratum is moderately cherty red silty clay containing faint streaks
and mottlings of yellow, brown, and gray. The rock floor, which is at
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depths of 4 to 10 feet, is very jagged and uneven ; outcrops are on the
surface in some places.

Considerable variations were mapped, including differences in the
color of the surface soil, the gnantity of chert, and the texture of
the subsoil. The color of the surface soil ranges from grayish brown
to gray. The quantity of chert on the surface and in the profile
is variable, and areas of chert-free soils too small to separate on the
soil map are included. In Cedar Fork Valley a few small areas of
cherty soils that have a heavy subsoil similar to that of the Talbott
soils are included. AIl these variations, however, are essentially the
same as the normal soil in physical use suitability and management
requirements.

Use and management—The present use and management of Dewey
cherty silt loam is fairly well adjusted to the physical character of
the soil. Nearly all the soil is cleared and used for crops, but about
10 percent is idle during each crop season. About 25 percent is used
for growing corn, 25 percent for wheat, 5 percent for tobacco, and
the rest for hay crops and pasture. Many farmers use a rotation of
tobacco or corn, wheat, and lespedeza ; but some grow a higher yield-
ing legume as alfalfa or red clover instead of lespedeza. The com-
mon practice is to apply 100 to 150 pounds an acre of low-analysis
commercial fertilizer on the corn crop and a similar quantity on
wheat, Heavy applications of a commercial fertilizer as 3-8-6 are
used on tobacco, or, where available, heavy applications of barnyard
manure supplemented with superphosphate are used. No fertilizer
is ordinarily used directly on hay, but the unused residues from other
crops furnish needed plant nutrients. About half the soil receives
lime at fairly regular intervals. Engineering methods of controlling
runoff are not commonly used, but tiflage is generally roughly on the
contour. Under prevailing management, yields of about 30 bushels
of corn, 15 bushels of wheat, 800 pounds of burley tobaeco, and 134
tons of lespedeza hay to the acre may be obtained. Where lime is
used in addition to other practlices, acre yields of about 3 tons of
alfalfa and 114 tons of red clover may he expected.

Management requirements are similar to those for Dewey silty
clay loam, eroded phase, but the requirements for conservation of soil
material and moisture are somewhat less. Good management prac-
tices melude increasing humus and organic matter; supplying lime,
phosphorus, and potash; and preventing erosion. Under a 4-year
rotation including a row crop for a year, a small grain for a year, and
a legume for the rest of the time, this soil can be conserved. Alfalfa
and red clover are effective both in increasing the content of humus
and nitrogen and in controlling runoff. Applications of lime and
phosphorus and possibly potash are required to establish good stands
of legumes. Barnyard manure is also effective in supplying nitro-
gen and in maintaining good tilth and moisture conditions. Contour
tillage is a good practice, but strip cropping is not feasible in many
places because of the size and shape of the soil areas. If intertilled
crops are needed at moderately frequent intervals, terracing may offer
an effective means of runoff control if the terraces are carefully
planned, constructed, and maintained.
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Dewey silt loam.—Although this is probably the most productive
soil of the uplands, it is relatively unimportant because of its small
area, 168 acres. Tt is on well-drained undulating uplands underlain
by high-grade limestone. Slopes are 3 to 8 percent, but usually less
than 5 percent. Small-sized areas occur in Powell Valley and in the
vicinity of New Tazewell, and a few small areas are in Cedar Fork
Valley and the valley of Little Sycamore Creek on the crests of low
hills 1n association with Dewey silty clay loam, croded phase. Native
vegetation was a mixed deciduous forest of oak, hickory, maple, walnut,
and beech.

The surface soil is grayish-brown or light-brown friable heavy silt
loam with a fine ecrumb structure. It i 8 to 12 inches thick and is
medium acid in most places. The organic-matter content is com-
paratively high as compared with that of other upland soils. Stone
and chert are not present. Good tilth is easily maintained, and,
although air and water circulate freely, the soil is retentive of
molsture.

The subsoil is light-red or red silty clay with a nut structure. It
15 sticky and plastic when wet but moderately friable when moist.
Some angular chert fragments are present, and small dark-brown
concretions arc in the lower part. ‘This layer is about 8 feet thick
and is underlain by heavy red silty clay that is mottled with olive,
red, yellow, gray, and ocher. Limestone bedrock is at a depth of 20
feet or more in most places.

Use and management.—All of Dewey silt loam is cleared and cul-
tivated to corn, tobacco, wheat, hay, and vegetables. The present
use and management of the soil are moderately well adjusted to its
physical propertics, but increases in yields can he obtamed hy im-
proved farming practices. Some farmers use a rotation of a row
crop followed by small grain and hay, but many small areas are used
for tobacco several years in succession. Barnyard manure and heavy
applications of commiercial fertilizer are used under tobacco, and
crimson clover, rye, or some other cover crop is planted after the
tobacco is harvested. Many small areas are used continuously as
home vegetable gardens and receive heavy applications of both barn-
vard manure and commercial fertilizer. Some areas that are in-
cluded in fields with Dewey silty clay loam, eroded phase, are used
and managed in the same manner as that soil. Expected acre yields
under common management are 1,000 pounds of burley tobacco, 35
bushels of corn, 20 bushels of wheat, 114 tons of lespedeza, 134 tons of
red clover, and 3814 tons of alfalfa.

Requirements for good management are concerned chiefly with sup-
plying mineral plant nutrients and lime and maintaining the humus
supply, but simple practices for runoff control also are needed. The
so1l is suited to intensive use, and it can be conserved under a rotation
including a row crop once in 3 years. Where row crops as tobacco
or vegetubles are grown for several successive years, winter cover
crops including crimson clover, rye, and winter oats are effective in
maintaining the nitrogen supply and in preventing erosion. The soil
is acid and applications of lime are necessary to obtain good yields of
legumes. TLime, however, should not be applied immedrately prior to
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the planting of tobacco, potatoes, and some vegetable crops. All crops
require moderate to heavy applications of mineral fertilizer contain-
ing phosphorus and possibly potash. Barnyard manure is valuable
as a source of humus, nitrogen, and potassium. Contour tillage is
advisable, but mechanical devices for runoff control are not ordinarily
necessary.

Dewey silty clay loam, eroded phase—Like other soils of the
Dewey series, this phase is on well-drained uplands underlain by high-
grade or slightly cherty limestone of the Stone River, Black River,
and Trenton formations (9). It was developed under a deciduous
forest of oak, hickory, black walnut, and maple. Slopes range from
8 to 15 percent in gradient, but are mostly between 8 and 10 percent.
An aggregate area of 1,175 acres is mapped, chiefly in Powell Valley
in association with other Dewey soils and with soils of the Talbott,
Caylor, and Allen series. Areas also are in the vicinity of New Taze-
well in association with Fullerton soils and in Cedar Fork Valley and
the valley of Little Sycamore Creek in association with Talbott soils.

Part of the original surface layer has been lost by accelerated ero-
sion. The 8-inch upper layer is grayish-brown moderately friable
silty clay loam with a fine crumb siructure. It is medium to strongly
acid and is moderately low in organic matter as a result of intensive
cropping and loss of material by erosion. Where little of the original
materit] has been lost, it is easily maintained in good tilth, but over
much of the area sufficient material has been lost to permit mixing the
heavier subsoil with the remaining original surface soil. In such
places, the plow layer is sticky and plastic when wet and hard and in-
tractable when dry. On the more severely eroded areas the surface soil
bakes and cracks during droughts. A small quantity of fine chert frag-
ments is on the surface and in the soil.

The upper subsoll layer is underlain by about 30 inches of yellowish-
red, red, or brownish-red silty clay with a fairly well developed nut
structure. This material is sticky and plastic when wet but moderately
friable when moist. Small dark-brown concretions are common in
the lower part. It grades into sticky plastic red silty clay that is
faintly streaked and mottled with olive, yellow, brown, and gray.
Bedrock is at a depth of 20 to 30 feet.

Variations are due to differences in the degree of accelerated erosion.
In Powell Valley a variation of small extent includes arcas in which
the soil apparently contains a small quantity of sandy colluvial ma-
terial in the upper layers. The soil in these places is lighter in texture
throughout the profile than that of the normal soil, but it is similar in
other characteristics and in physical suitability for use.

Use and management.—The present use and management of Dewey
silty clay loam, eroded phase, vary from farm to farm; but, in general,
they are only fairly well adjusted to the physical character of the soil.
Practically all the goil is cleared and cultivated ; 30 percent is used for
hay and the rest for other crops, including corn, wheat, tobacco, and
pasture. Some farmers commonly use a rotation of corn or tobacco,
gmall grain, and hay; but in many places where no definite rotation is
followed corn or tobacco may be grown for several years in succession,
followed by small grain, lespedeza hay, or volunteer pasture. Corn
is usually fertilized with about 100 pounds an acre of 0-10-4 or its
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equivalent, and barnyard manure may be applied where available.
Heavier applications of both commercial fertilizer and manure are
used for tobacco, but. neither is commonly used for hay or pasture.
Small grains usually are not fertilized or are fertilized only lightly.
Probably less than one-fourth of the soil is limed periodically. In-
gineering methods for controlling runoft are not commonly used, but
tillage is generally roughly on the contour. Under common manage-
ment, about 25 bushels of corn, 15 bushels of wheat, 600 pounds of
burley tobaceo, and 1 ton of lespedeza hay to the acre may be expected.
On farms where lime is used for legumes, 214 tons of alfalfa or 114
tons of red clover to the acre are expected yields.

The requirements for good management center about increasing the
organic-matter and nitrogen contents, preventing further erosion, sup-
plying phosphorus and perhaps potassium, and improving the physical
condition of the plow soil and moisture relations of the soil and crop.
Runoff can be conirolled and organic-matter and nitrogen contents
can be increased by the growth of legumes, such as alfalfa or red clover
during much of t{;e rotation. Clean-cultivated row crops should not
be grown more than once in 4 years. One year of small grain followed
by a legume for hay or pasture would complete a desirable rotation
and maintain or increase the organic-matter and nitrogen contents.

Lime at the rate of 2 to 3 tons an acre should be applied, and liberal
applications of phosphorus are necessary for good growth of legumes.
Response to potassium may be also expecte({f. Barnyard manure is
very heneficial in supplying nitrogen and potassium and m improving
the tilth and moisture relations of the soil; it is especially effective
in obtaining stands of alfalfa. Cultivation should be on the contour
and strip eropping should be considered in favorable situations for
runoff control. If the system of farming is such that it is not feasible
to keep the soil in close-growing or sod-forming erops much of the
time, terracing should be considered as a means of controlling runoff,
but ferraces must be properly constructed and well maintained to be
effective.

Dewey silty clay loam, ereded hilly phase.—This soil is on well-
drained uplands underlain by high-grade or slightly cherty limestone
in association with other Dewey soi%s and with Talbott soils. It was
developed under a decidunous forest of oak, hickory, maple, and black
walnut, Slopes range from 15 to 80 percent. Surface drainage is
rapid and internal drainage, moderate. A total area of 671 acres is
mapped in small to medium-sized irregularly shaped areas.

The profiles of this phase and of the eroded phase are essentially
the same, but almost all of the original surface layer has been lost on
this phase. The surface 6 inches 1s typically a grayish-brown mod-
erately friable silty clay loam, but where erosion has been severe, this
layer may be entirely missing. Reaction is generally strongly acid,
and the organic-matfer content is relatively low as a result of erosion
and ¢ropping. Good tilth is moderately difficult to maintain in most
places because the plow layer includes part of the heavy subsoil, and
1t may be sticky and plastic when wet and hard and intractable when
dry. “A moderate quantity of chert is on the surface, and fragments
of limestone rock are in some places. A few bedrock outcrops are on
the surface of the most severely eroded.areas.
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The surface layer is underlain by 24 to 30 inches of light-red, red,
or brownish-red silty clay loam that has a fairly well developed nut
structure and contains small to medium quantities of chert fragments.
It grades into heavy sticky plastic mottled siity clay. Bedrock is at a
depth of 10 feet or more.

Variations are due mainly to differences in the degree of accelerated
erosion and in the quantity of chert. Some small areas in Cedar Fork
Valley are much more cherty, less severely eroded, and slightly more
productive than normal.

Use and management.—Neither its present use nor management are
well adjusted to the physical character of Dewey silty clay loam,
eroded hilly phase, but considerable variations are among the (ﬁﬁ'erent
farms in these respects. Practically all the soil has been cleared and
cultivated, but at present about 25 percent is idle, 20 percent is used
for corn, 40 percent for hay and small areas of wheat and tobacco, and
15 percent for pasture. A few farmers use a rotation of corn, small
grain, and hay; but generaﬂliy no delinite cropping system is followed,
and corn is grown for several years in succession followed by lespedeza
hay or poor pasture. About 100 pounds an acre of 0-10-4, 0-16-0, or
0-20-0 commerecial fertilizer is-applied to the corn crop, and barnyard
manure is used where available. Practically no fertilizer is used on
other ciops, and only a small area of the soil receives periodic lime
applications. Specific practices for the conservaiion of moisture and
control of erosion are not generally used ; but tillage is on the contour
in most places, largely from necessity. Under common management,
yields of about 20 bushels of corn, 12 bushels of wheat, 400 pounds ot
tobacco, and 34 ton of lespedeza hay to the acre are expected. Where
lime is used in addition to other common management. practices, yields
of 2 tons of alfalfa and 1 ton of red clover may be obtained.

Good management, requirements are based chiefly on the needs for
preventing further erosion, improving the physical condition of the
surface soil, and improving moisture conditions for crops. Practices
for increasing the supplies of humus and nitrogen and supplying
phosphorus and probably potash are also required. Tegumes, as
alfalfa and red clover, and sod-forming grasses should be grown dur-
ing much of the rotation, as they are effective both in runoff control
and in increasing the organic-matter and nitrogen contents. A year
of corn followed by wheat will complete a desirable 7-year rotation.
Barnyard manure is effective in supplying nitrogen and improving
tilth and moisture conditions for crops; it also furnishes some potas-
sium but additional supplies from commercial fertilizers are possibly
needed. Lime, together with liberal phosphorus applications, is nec-
essary for good growth of legumes and will give increased yields of
other crobs.  Although runoff should be controlled largely by proper
choice and rotation of crops and judicious use of amendments, other
control measures may be necessury. Contour tillage should be prac-
ticed, and, where row crops are grown, strip cropping may be prac-
ticable on the longer slopes. Terracing is feasible from an engineer-
ing slandpoint in very few places, but gullies may be controlled by
check dams and plantings of forest trees.

Dewey silty clay loam, eroded steep phase.—Small areas of this
soll occur in the limestone valleys on short steep slopes of 30 percent
or more. It is on well-drained uplands underlain by high-grade or
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slightly cherty limestone. Surface drainage is very rapid and inter-
nal drainage moderate. Native vegetation was a deciduous forest of
oak, hickory, maple, black walnut, and possibly cedar. Only 203
acres are mapped.

The profile of this soil is similar to that of the eroded hilly phase,
but more of the original surface layer has been removed by erosion
and the other Jayers are somewhat thinner. Tn most places the orig-
inal surface soil is missing and the tilled soil is the upper part of the
original subsoil. The 18- to 30-inch subsoil is a red silty clay with a
nut structure. It is sticky and plastic when wet bul moderately fria-
ble when moist, although the upper part that is tilled may be hard and
intractable. Reaction is strongly acid. It is low in organtc matter
because of loss of material by erosion, but the supply of mineral plant
nutrients is high in comparison with that of other soils on similar
slopes. Good tilth is difficult to maintain in the plow layer because
of heavy texture. A moderate quantity of chert is on the surface and
in the s0il. Bedrock outerops are in some places, and loose fragments
of limestone rock may be on the surface. The subsoil is underlain by
heavy sticky plastic mottled silty clay that is dominantly red in color.
Massive limestone bedrock, which is slightly cherty in many places. is
at a. depth of about 10 feet.

Use and management.—In the past Dewey silty clay loam, eroded
steep phase, was used for purposes for which it was not physically
well suited. Practically all ofp it had once been cleared and used for
growing tilled crops, but most of it is now abandoned. Some areas
have pasture of poor quality but much of it is second-growth forest,
chiefly Virginia pine.

Although this soil is similar to the eroded phase, the requirements
for nse and good management are quite different because of the steeper
slopes and greater degree of erosion. Where used for tilled crops,
this soil cannot be conserved, and its best use is for either pasture or
forest. Management requirements on pastures include preventing
further erosion, conserving moisture, increasing the nitrogen content,
and supplying lime, phosphorus, and potash.

Good stands of legumes and sod-forming grasses can be established
by the application of lime and phosphorus. These crops will be effec-
tive in increasing the humus content and the moisture-holding capacity,
thereby decreasing runoff. Their root mat holds the soil in place and
prevents loss of material by erosion. Terracing is probably not
feasible, but the few required tillage operations should be on the
contour. The more seriously eroded areas are possibly best suited
to forest, but before trees are planted gullies should be controlled by
check dams. Moderate applications of phosphate fertilizers are effec-
tive in obtaining vigorous growth of young trees, especially black
locust. Young forests should be carefully protected from fire and
from grazing by livestock.

DUNNING SERIES

The soil of the Dunning series is on level poorly drained bottom
Jands in association with the Melvin and Lindside soils. It is under-
lain by heavy limestone material and is the heaviest textured and
darkest colored soil on the bottom lands. It is a moderately fertile,



78 SOIL SURVEY.SERIES 1939, NO. 5

slightly to medium acid soil, that is generally good pasture land but
is poorly suited to crops. .

The surface layer is a heavy nearly black silty clay loam, and the
subsoil is a gray heavy sticky plastic silty clay containimg some yellow
and brown mottlings, Limestone bedrock lics at variable depths.
Use and management requirements are similar to those for the Melvin
soil.  Only one type, the silty clay loam, is mapped.

Dunning silty e¢lay loam.—This poorly drained soil is on nearly
level bottom lands underlain by heavy alluvium washed largely from
uplands underlain by limestone. Some shale material may be pres-
ent. In spring the soil is subject to overflow, and both internal and
surface drainage are very slow. Small areas are on slopes of less
than 2 percent along the small creeks in Powell and Cedar Fork
Valleys and the valley of Little Sycamore Creek in association with
Melvin and Lindside soils in the creek bottoms. Talbott and Colbert
soils are on the adjoining uplands, Native vegetation was a hard-
wood forest.

The surface 8 to 12 inches is heavy almost black silty clay loam.
It is sticky and plastic when wet and hard and intractable when
dry, and most of it has a very distinct nut structure. Organic-matter
content is high, and reaction is medium acid to neutral. Moisture
moves very slowly through the soil ; during rainy seasons it is saturated
with water, but in periods of low rainfall it becomes very dry and
hard. Because of the heavy texture and unfavorable moisture condi-
tions it is very difficnlt to work, and good tilth is very difficult to
maintain. Small slabs of limestone are on the surface in places.

The subsoil is heavy sticky plastic silty clay, dominantly gray in
color but heavily mottled with brown and yellow. This layer is 2
to 3 feet thick and is underlain by stream alluvium washed from lime-
stone uplands. Tt is ordinarily less heavy and compact than the over-
Iying subsoil. Limestone be(ﬁ'ock is at depths of several feet. No
significant variationg are included.

{Use and management.—The present use and management of Dun-
ning silty clay loam are essentially the same as those for Melvin silt
loam.

EMORY SERIES

The Emory soil is on gently sloping benches and in the bottoms of
large lime sinks in the cherty ridge sections and limestone valleys.
The parent material of colluvium and local alluvium is washed and
rolled largely from upland slopes covered with the Bolton, Claihorne,
and Dewey soils. Excellent tilth is easily maintained. None of the
soil is eroded, and none is susceptible to erosion. It is practically free
of stone or chert. One type, the silt loam, is mapped.

Emory silt loam.—This well-drained soil is ‘on foot slopes and
benches along intermittent streams in the cherty ridge sections and to
a lesser extent in the limestone valleys. Iis parent materials are col-
luvium and local alluvium that have rolled and washed from the
adjoining uplands. The slopes are predominantly gentle and range
from 2 to 10 percent. Native vegetation was a hardwood forest.

The Iargest proportionate area is in the general vicinity of Clouds,
Goins, Sandlick, and New Tazewell. It is in long narrow sbrips along
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intermittent streams, with Bolton and Claiborne soils on the adjoining
uplands. In most places the soil occupics the entire area of colluvial
land on which it is found, but in some places it may be associated with
the Greendale soils. Small-sized areas are in Powell Valley, and the
Dewey and Talhott soils are the associated upland soils.

This young soil does not have a well-developed profile and varies in
characteristics from place to place according to the nature of the
adioining upland amf the manner of deposition of the soil material.
In general the surface 12 to 18 inches is friable brown heavy silt loam
with a granular structure. As compared with the upland soils humus
and nitrogen supplies are relatively high and potash and phosphorus
contents are higher. Reaction is slightly to medinm acid. Moisture
conditions are favorable for plant growth; the soil is permeable to
moisture but has a high moisture-holding capacity. Excellent tilth is
easily maintained, and tillage operations can be easily accomplished
over a fairly wide range of moisture conditions. In some places some
angular chert fragments are on the surface and in the soil.

The yellowish-brown subsoil is a friable heavy silt loam or silty clay
loam with a crumb structure. Small dark-brown concretions and
some small chert fragments are present. This layer is 2 to 3 fect thick
in most places and is underlain by brownish or reddish colluvial mate-
rials containing some fine chert fragments. Limestone or dolomite
bedrock is at depths of many feet,

No significant variations of this soil are mapped.

Use and management.—Although the present use and management
of Emory silt loam are fairly well adjusted to the physical properties
of the soil, productivity can be increased by improved management in
most places. All the soil is cleared and under cultivation; about a
third is used for corn, a third for tobacco, 10 percent for small grain,
and most of the rest for hay, pasture, and small acreages of potatoes
and other vegetables. In contrast with the adjoining upland soils,
practically none of the soil is idle during a crop season. Lespedeza,
red clover, and timothy are the chief hay crops. A few of the better
farmers use a rotation of a row crop followed by small grain seeded
to hay, which is allowed to remain 1 or 2 years. In many places no
systematic rotation is used, and tobacco or corn may be grown for
soveral years in succession followed by small grains or hay.

Very little of the soil is ever limed. Most farmers fertilize tobacco
with moderate to large quantities of complete fertilizers, and corn
with small quantities of fertilizer. Hay crops ordinarily receive no
amendments. Tillage operations are carried out with greater care and
more promptness than on the adjoining upland soils, largely because
this soil is more productive and more responsive to good management.
Under prevailing systems of management, average yields of about 50
bushels of corn, 20 bushels of wheat, 1,500 pounds of burley tobacco,
114% tons of lespedeza, 134 tons of red clover, and 3 tons of alfalfa to
the acre may be expected.

Although this soil is productive in its present condition, it is
responsive {0 improved management practices. Inereased yields can
be obtained by the proper choice and rotation of crops and the use
of fertilizer and soil amendments. No special problems of water
control either in regard to drainage or prevention of erosion are
present. Accelerated crosion, however, should he prevented on the
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adjoining upland slopes in order to protect this soil from overwash
by heavy subsoil material.

The soil is suited to intensive use, and if it is well managed, row
crops can be grown in alternate years. A row crop should be fol-
lowed by small grain which is seeded to erimson clover early in fall
after the small grain is harvested. The crimson clover forms a winter
cover crop and can be turned under in spring as a green manure,
It increases the humus content and the mitrogen supply, thereb
improving tilth, moisture conditions, and soil fertility. Under suc
a system of management, nitrogen fertilizers should not be necessary
on corn, but moderate to large quantities of phosphorus and potash
should he applied. Where tobacco is grown, moderate or large quan-
tities of complete fertilizer high in phosphorus and potash are needed.
Small grains also should receive moderate quantitics of similar fer-
tilizers, but the potash content can be lower. Part of the soil probably
needs lime, but much of it is nearly neutral in reaction. Chemical
quick-tests are useful in determining whether or not lime is needed.

ETOWAH SERIES

The soil of the Etowah series occurs on terrace henches along the
small streams in limestone valleys. The parent material was derived
from old stream alluvium washed largely from uplands underlain by
limestone. All the soil is in Powell Valley well above the present level
of stream overflow. Relief ranges from gently to strongly sloping
and erosion from moderate to severe,

The soil has a well-developed profile. 'The grayish-brown or light-
brown silt loam surface soil is underlain by a brownish-red silty clay
loam subsoil. The substratum is brownish or yellowish alluvium con-
taining rounded gravel and chert fragments. "At variable depths it is
underlain by limestone residuum or limestone bedrock.

Although the soil is at least fairly well suited to crops, good
vields require the use of lime, fertilizer, and erosion control measures.
The eroded phase of the silty clay loam is the only type mapped.

Etowah silty clay loam, eroded phase.—Small arcas of this soil
ocenr on nearly level to sloping well-drained terrace benches well
above the present level of stream overflow. The parent materials were
* derived from old alluvium washed largely from uplands underlain
by limestone. About two-thirds of the soil has slopes of 2 to 5 per-
cent, and the rest of 5 to 12 percent. Both surface and internal
drainage are moderate, although surface runoff may be somewhat
rapid on the steeper areas. The soil is along the small streams in
Powell Valley in association with the Dewey and Talbott soils and
Rolling stony land (Talbott soil material) on the adjoining valley
uplands and with Lindside and Melvin soils on the adjacent stream
bottom lands. Native vegetation was a hardwood forest of oak,
hickory, yellowpoplar, maple, walnut, and dogwood.

The original 10- to 12-inch surface layer was a grayish-brown or
light-brown friahle silt loam with a fine crumb structure. Much of it
hag been lost by erosion, and, at present, the plow layer consists of the
remaining few inches mixed with the upper part of the original sub-
soil. This material is somewhat sticky and plastic when wet and hard
when dry. It islow in organic matter and medium to strongly acid in
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reaction. Good tilth is difficnlt to maintain because of the eroded con-
dition. The soil becomes puddled or cloddy if plowed when too wet or
too dry. Favorable moisture conditions are fairly easily maintained,
although the loss of water through surface runoff may be great.

The 18- to 24-inch subsoil is brownish-red silty clay loam with a
fairly well-developed nut structure. Tt is moderately friable when
moist but becomes sticky and plastic when wet. In most places it
contains small dark-brown concretions in the lower part. Tt 1s under-
lain by brownish or yellowish old stream alluvium containing some
sand and gravel. Limestone residuum or limestone bedrock is at
depths of several feet below the surface.

No significant variations other than those caused by differences in
slope and erosion are included.

Use and management~The present use of Etowah silty clay loam,
eroded phase, is fairly well adjusted to its physical character, but
management practices designed to conserve or improve the soil are not
ordinarily used. Practically all the soil is cleared and cultivated,
chiefly to corn, hay, and tobacco. Crops are not ordinarily rotated.
Lime, fertilizer, and other soil amendments are used in relatively small
quantities or not at all, and special practices for preventing eros:on are
not generally used. Under prevailing systems of management, yields
of about 25 bushels of corn, 750 pounds of burley tobacco, and 1 ton
of lespedeza hay to the acre may be expected. '

Requirements for good management center about proper choice and
rotation of crops, correct use of soil amendments, and control of runoff
g0 as to improve tilth and moisture conditions, increase organic-matter
and nitrogen contents, and prevent erosion. These requirements are
similar to those for Dewey silty clay loam, eroded phase.

FULLERTON SERIES

Soils of the Fullerton series are on the high round-topped cherty
ridges in association with the Clarksville, Claiborne, and Bolton soils.
They developed under a mixed hardwood forest. Their red heavy
silty clay parent material was weathered from cherty dolomite. Slopes
vary greatly; 16 percent of the soils arc rolling; 39 percent, hilly; and
45 percent, steep. This is the most extensive series in the county,
covering about 26 percent of its area.

These goils are lighter in color and more cherty than either the Bolton
or Claiborne soils. They have a friable gray or brownish-gray siit
Ioam or loam surface layer about 8 to 12 inches thick and a yellowish-
red or light-red silty clay loam or clay loam subsoil containing a rela-
tively large quantity of chert. Cherty dolomite bedrock is at a depth
of 30 feet or more.

On 85 percent of these soils there is sufficient chert on the surface
and in the soil to interfere materially with cultivation. About 50
percent of the soils have been sroded enough to reduce their fertility,
impair their workability, and increasc their requirements for con-
servation, Their large acreage and wide distribution, however, place
them among the most important agriculturally on the uplands. They
are suited to a varicty of uses and are variable in management needs
because of differences in slope, chertiness, and erosion. Areas with
rolling relief are at least fairly well suited to use as cropland ; the hilly
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phases are best suited to pasture, and the steep phases to forest. All
these soils are acid and low in lime, humus, and mineral plant nutri-
ents. Where they are used for growing crops or pasture, manage-
ment practices should increase the humus supply and supply lime,
phosphorus, potash, and nitrogen. The stronger slopes require spécial
measures for conservation of soil moisture and prevention of erosion.
I good management is practiced on the areas suited to ¢rops, moderate
crop yields of good quality can be expected in normal seasons. Four
types and eight phases are mapped—the cherty loam, the cherty silt
loam, the Ioam, the silt loam, and the hilly and steep phases of each
type.

Fullerton cherty loam.—This soil is on upland ridges underlain
by cherty dolomite of the Copper Ridge and Beckmantown formations
that contain thin layers of sandstone.” Slopes range from 5 to 12 per-
cent. External drainage is moderafe and internal drainage somewhat
rapid. Native vegetation was a mixed forest of oak, hickory, black-
gum, sourwood, dogwood, and shortleat pine. Irregularly shaped
areas of small or medium size or of long narrow strips are in all the
cherty ridge sections underlain by sandy dolomites, but the largest
proportionate acreages are in a broad belt extending from Tazewell
northward {o the county line and in the general vicinities of Sandlick,
Goins, and Clouds. An aggregate area of 2,170 acres is mapped,
chiefly in association with other Fullerton loam soils, but also with
Claiborne or Bolton soils, especially on the adjoining north- and east-
facing slopes.

The profile is similar to that of Fullerton loam, but the surface soil
1s somewhat lighter in color, is more sandy, and contains more chert
fragments. The 6- to 10-inch surface layer is gray or light-gray loose
cherty loam to fine sandy Joam. In some places where nearly all the
fine soil material has been lost by erosion, the present surface layer is
largely a mass of angular chert fragments. The organic-matier con-
tent is very low because of cropping and eresion. Reaction is strongly
or very strongly acid. Soil moisture, air, and plant roots move freely,
and the water-holding capacity is low because of the large pro portion
of coarse materials; crops, consequently, are severely injured by pro-
longed droughts. Because of the large quantity of chert workability
is poor and caxnot be materially improved by practical means.

The light. yellowish-red subsoil is firm but moderately friable cherty
sandy elay with a weakly developed nut structure. Lt is about 30
inches thick and grades inio cherty red clay mottled with gray, brown,
and yellow. Cherty dolomite bedrock containing thin layers of sand-
stone is at depths of 20 to 50 feet or more. 7 -

Variations are due to differences in thickness and chertiness of the
surface soil caused by losses of soil material through erosion. As with
other Fullerton soils, the boundary beiween this and other soils is not
clear or the change may be gradual over a considerable area so that
some small areas of ather Fullerton soilsare included. In other places,
areas of other types and phases are included because they are too small
to delineate on the map of the scale used.

Use and management.—The present use of Fullerton cherty loam
is fairly well adjusted to its physical properties, but management
is at a low level and few practices designed to compensate for soil
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deficiencies are used, No attempt is made to conserve soil moisture
and prevent erosion. About 25 percent of the soil is in forest; 25
percent in corn; 30 percent in hay and pasture; and most of the re-
maining 20 percent in idle land, with small acreages of tobacco, small
grains, fruits, and vegetubles. Systematic crop rotation is not prac-
ticed, and in most places the crop grown in a particular field 1s de-
termined by the immediate needs of the farm owner or operator. Corn
is grown for 1 or 2 years after which the soil is idle for several years
and the weeds, broomsedge, and brush that grow are removed by burn-
ing before another corn crop is planted. Some of these fields are
used for pasture, but many are idle. Lespedeza is the chief hay crop,
but some redtop and timothy are also grown. With the exception
of small applications of fertilizer on corn, farmers do not use soil
amendments. Under prevailing systems of management, acre yields
of about 15 bushels of corn, 650 pounds of burley tobacco, and about
8/ ton of lespedeza or mixed hay are obtained.

Where the soil is used for cropland, several special management
requirements —including proper choice and rotation of crops, use of
lime and fertilizer, and measures for conserving moisture and prevent-
ing erosion-—are required. Management practices for Fullerton
cherty silt loam are applicable on this soil. Some soil areas are so
cherty and stony that they are suited to neither crops nor pasture but
should be in forest. Cleared tracts should be reforested by natural
reproduction from adjoining woodlands or by systematic planting of

suitable tree species. _

Fullerton cherty loam, hilly phase.—An aggregate area of 6,514
acres of this phase is mapped in irregularly shaped areas of medium
size on the upper ridge slopes associated chiefly with other loam soils
of the Fullerton series but also with Claiborne and Bolton soils.

The soil has developed from parent material weathered from cherty
sandy dolomites of the Copper Ridge and Beekmantown formations
under a mixed forest chiefly of oak, hickory, blackgum, dogwood, and
probably shortleaf pine. Slopes range from 12 to 25 percent, and both
internal and surface drainage are rapid. Tike the other Fullerton
loams, the largest, proportionate acreages are in the general vicinities
of Goins, Clouds, Sandlick, and in a broad area extending from Taze-
well northward to the county line. ‘

The profile is similar to that of the normal phase, but the various
layers may be somewhat thinner in all places and where cleared a
larger part of the original surface soil has been lost through erosion.
Under forest the surface 8 to 10 inches is cherty gray loose loam to
tine sandy loam, but where cleared, most of this layer is missing and
the present surface is largely a mass of angular chert fragments or
chorty material of the original subsoil. The original content of humus
was low, and most of it has been lost through erosion and cropping.
In most places reaction is very strongly acid. Tillage is difficult be-
cause of the strong slopes, large quantity of chert, and heavy soil
material. The low water-holding capacity, poor absorptive properties,
and rapid runoff create poor maistiire conditions for plant growth
except In the most favorable seasons. Large loose sandstone and chert
boulders are plentiful in many places in the forested areas.

The subsoil is yellowish-red cherty fine sandy clay loam with a
weakly developed nut structure. 1t is about 2 feet thick and grades
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into red cherty clay or sandy clay with a well-developed nut structure.
Cherty sandy dolomite bedrock is at depths of 20 feet or more in most
Places, but ledges outcrop on the surface in a few places.
The principal variations are due to differences in erosion and the
quantit? of chert present. As with other Fullerton soils, some areas
of another type or phase of the series may be included, either because
the boundaries were indistinet or because the areas were too small to
delineate on the scale of the map.
Use and management—Where cleared, the present management of
Fullerton cherty loam, hilly phase, is poorly adjusted to soil condi-
tions, and forests generally are not well managed. About 40 percent
of the soil is in forest, 15 percent in corn, 10 percent in hay, and 35
percent in idle land or poor pasture. The general management system
18 very similar to that for Fullerton cherty silt loam, hilly phase, and
“expected yields will be the same or sli ghtly less.

* Because of the low fertility, poor moisture conditions, poor work-
ability, and poor conservability, this soil is not suited to growing
crops. Although it is not well suited to pasture, scarcity of good land
necessitates such a use. In some places, however, soil conditions are
0 unfavorable that pastures will not yield sufficiently to bring profit-
able returns. Most of the soil now in forest should remain in forest,
and part of the area now cleared should be reforested.

Fullerton cherty loam, steep phase—This phase is on steep slopes
underlain by cherty sandy dolomites of the Copper Ridge and Beek-
mantown formations. Slopes range from 25 to 50 percent, but are
mostly 80 to 40 percent. Tnternal drainage is moderate and external
drainage, very rapid. Native vegetation was a mixed forest chiefly
of oak, hickory, blackgum, dogwood, and sourwood ; but nearly pure
stands of shortleaf pine were in some places. A total of 10,803 acres
is mapped, chiefly on steep slopes along the Powell River and its
tributaries. Most of it is in the northeastern part of the connty and
in the vicinities of Clouds and Goins in relatively large areas associ-
ated with other steep phases of Fullerton and Clarksville soils on the
uplands and with Greendale soils on the adjacent colluvial lands.

The profile is similar to that of the hilly phase, but the soil layers
may be somewhat thinner and where cleared more of the surface soil
material has been lost by erosion.  Under forest, the surface 8 inches
is loose gray cherty loam to cherty fine sandy loam. It is strongly acid
in reaction and relatively low in organic matter. Roots, water, and
air circulate freely, but moisture conditions for plant growth are only
fair because of the large loss of water through runoff. In many places
large chert and sandstone boulders are on the surface. Where cleared,
most of the original surface layer is missing, and the present surface
soil is largely a mass of chert fragments mixed with subsoil material.
In these places, conditions for the growth of either Crop or pasture
plants are very poor because of low humus content, extreme acidity,
very low fertility, and extremely poor moisture relations. _

The subsoil is yellowish-red or red cherty clay loam with a weakly
developed nut structure. It is about 2 feet thick and grades into red
clay or sandy clay with a well-developed nut structure. IHalf or more
of the volume of these layers is angular chert fragments. Sandy dolo-
mite bedrock is at depths of 10 feet or more in most places, but surface
outerops are in many places, especially along the lower slopes.
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Other than the variations in the soil caused by erosion, the chief
variations are due Lo the inclusion of small areas of other steep phases
of Fullerton and Clarksville soils because of indistinct soil bhoundaries
or hecause the areas arc too small to delineate on the scale of the so1l

map. ;

[?.s'e and management.— The present use of Fullerton cherty loam,
steep phase, is fairly well adjusted to its use capability, but manage-
ment 1s ab & low level everywhere. At present about 80 percent of the
soil is in forest and 20 percent is cleared. Corn and hay are the chief -
crops. Management practices similar to those for Fullerton cherty
silt loam, steep phase, are commonly used and comparable yields are
obtained. In forests no special measures for conservation or improve-
ment of timber stands are used.

Requirements for good use and management are concerned chiefly
with the use and management of forests; for the soil‘is very poorly
suited either to crops or pasture because of steep slopes, chertiness, nat-
ural poverty in plant nutrients, and poor moisture conditions. Pas-
ture and crops can be produced, bul management requirements are so
exacting and costly that such uses are not practical under present con-
ditions; therefore, where the soil is in forest it should remain in forest,
and cleared areas should be reforested.

Fullerton cherty silt loam.—This soil occurs on ridge erests under-
Iain by cherty dolomites of the Copper Ridge and Beekmantown
formabions in association chiefly with other types and phases of
Clarksville and Fullerton soils.  Slopes range from 5 to 12 percent,
and both surface and internal drainage are moderate. The total area
mapped is 5,842 acres. Part of the soil is in large irregular-shaped
broad areas on the ridges on the north side of Cedar Fork Valley east
of Tazewell; but most of it is in long narrow strips on cheriy ridge
crests and is throughout all the cherty ridge sections of the county.

Bolton or Claiborne soils may be on some of the adjoining steep
slopes, especially the north- and east-facing ones. Native vegetation
was a hardwood forest of oak, hickory, blackgum, sweetgum, and
dogwood.

The profile is similar to that of Fullerton silt loam, but more chert
is on the surface and in the soil. Under forest the surface 10 to 12
inches is loose cherty gray light silt loam; but where cleared, part of
this layer has been lost by erosion. In most places, however, enough
remains to form the plow layer, and the subsoil is not ordinarily turned
by tillage operations. The soil is strongly acid in reaction and low
in humus, lime, and plant nutrients. It is permeable to water, roots,
and air ; but because of the Jarge quantity of chert on the surface and in
the soil it is moderately difficult to work. Water is absorbed readily,
and the loss of soil material by erosion is probably less than from
Fullerton silt loam.

The subsoil is light yellowish-red cherty silty clay loam with a well-
defined nut structure. It is somewhat hard and friable when dry,
sticky and plastic when wet, and moderately friable when moist.
Roots, air, and moisture move freely. Reaction is very strongly acid.
This layer is about 24 inches thick and grades into heavy red silty
clay mottled with yellow, brown, and gray. In many places one-half
or more of the volume of material in this layer is angular chert frag-
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ments of 1 to more than 8 inches in size. Cherty dolomite bedrock is
at depths of 30 to 50 feet or more.

Significant variations arve those due to differences in chertiness and
texture. In some places the fine soil material has heen lost from the
original surface layer by accelerated eroston, and the present surface
soil consists largely of a mass of angular chert fragments. This varia-
tion is not of large extent and has been indicated on the soil map by
symbols in the delincated soil area. A few small areas onthe tops of
low hills along the southeast side of Powell Valley have a heavy
subsoil similar to that of the Talbott soils. Small areas of Clarksville
soils may be included in this mapping separation, where such areas
are too small to delineate on the map or where the boundary between
the two soils is not clear,

Use and management —The present use of Fullerton cherty silt loam
1s fairly well adjusted to its physical characteristics. Management,
practices are seldom designerd to compensate for soil deficiencies. Only
a small part of the soil 1s limed at regular intervals, and practically
no special practices for controlling runoff and preventing erosion are
used.  About 15 percent of the soil is now in forest, 20 percent in corn,
15 percent in small grains, 10 percent in hay, 15 percent in pasture, b
percent in tobacco and vegetables, and 20 percent in idle or fallow land.

As with most other Fullerton soils, crop rotation is not generally
practiced; but a few farmers use a rotation of a row crop followed by
small grain seeded to hay, usually lespedeza. Inmany places, corn may
be grown for several years in suceession, after which the soil 1s allowed
to lie idle for several years until it is again needed for crops. Lespedeza
is the most common hay and pasture crop, but some timothy and
redtop are also grown. Corn and wheat are fertilized with about 100
pounds of 0-10—4 fertilizer, but no fertilizer is ordinarily used on hay .
and pasture. Tobacco receives heavy applications of complete fer-
tilizers, or, where it is available, barnyard manure and superphosphate.
Under prevailing management, average acre yields of about 18 bushels
of corn, 10 bushels of wheat, 900 pounds of burley tobacco, and 34 ton
of lespedeza hay may be expected. Where lime is used in addition to
other common practices, about 1 ton of red clover and 114 tons of
alfalfa to the acre may be obtained. ‘ _

Requirements for good management are similar to those for Fuller-
ton silt loam. They are concerned chiefly with proper choice and
rotation of crops, use of soil amendments, and practices for improv-
ing workability. The soil can be conserved under a rotation includ-
ing a row crop once in 4 years if other management requirements
are met. A row crop followed by small grain seeded to a legume
or grass makes a desirable rotation. Corn, burley tobacco, soybeans,
cowpeas, wheat, barley, oats, tomatoes and other vegetables, lespedeza,
red clover, timothy, and redtop are among the crops suited fo the soil.
Fruif trees may be expected to do well if properly cared for. Legumes
should have a prominent place in the rotation, inasmuch as they are
effective in increasing the humus supply—thereby inereasing nitrogen
and improving tilth and moisture conditions.

All crops require liberal applications of fertilizers. Corn, small
grains, and grasses require complete fertilizers containing moderate
quantities of nitrogen and potash and large quantities of phosphorus.
Tobacco and vegetables have similar needs, but the proportion of pot-
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ash should be somewhat higher. Legumes require large quantities
of both phosphorus and potash but ordinarily no nitrogen. Lime 1s
necessary to establish and maintain stands of legumes, and it increases
yields of other crops. Contour tillage can be practiced where prac-
ticable as an aid to conserving moisture and preventing erosion, and
strip cropping also may be useful, especially on the longer slopes.
Terraces may be beneficial in some places; but. they must be carefully
planned, constructed, and maintained to be effective.

Fullerton cherty silt loam, hilly phase.—This phase is on slopes
of ridges underlain by cherty dolomites of the Copper Ridge and
Beekmantown formations. The total of 16,639 acres occurs in ir-
regularly shaped areas of medium or large size associated with other
Fuallerton soils and Clarksville soils in the uplands and with Green-
dale soils in the floors of the adjoining lime sinks. The soil also is
throughout all the other cherty ridge sections of the county; where
it is in areas of variable size and shape on slopes along intermittent
ctreams in association with other Fullerton, Claiborne, and Bolton
soils. Slopes range from 12 to 25 percent. Internal drainage is
moderate and external drainage, rapid. Native vegetation was a
mixed forest of oak, hickory, blackgum, sweetgum, dogwood, and
possibly some shortleaf pine. The largest proportionate acreages of
the soil are in the central part of the county in a broad belt extending
from Tazewell northward to the Powell River and in the general
vicinities of Clouds, Goins, and Little Barren Church.

The profile is similar to that of the normal phase; but the various
soil layers gencrally are less thick and, where cleared, a larger part
of the surface soil has been lost by erosion. In many cleared areas
much of the upper subsoil is turned by the plow and mixed with the
remaining surface soil material. Under forest, the surface 8 to 10
inches is gray friable cherty silt loam with a fine crumb structure.
The organic-matter content is relatively low; and when the soil is
cleared, this small supply is rapidly dissipated through cropping and
erosion losses. Reaction is strongly acid. Where used for erops,
good {ilth is moderately diflicult to maintain, and soil moisture con-
ditions are only fair owing to loss of water cansed by the strong slopes
and the low absorptive capacity of the present surface layer.

"The subsoil is yellowish-red or light-red cherty silty clay loam with
a well-developed nut structure. It is about 2 feet thick and grades
into o mottled red silty clay with a well-developed nut structure. As
much as half the volume of these layers may consist of angular chert
tragments. Cherty dolomite bedrock is at depths of 20 feet or more.

The chief varialions mapped are those having differences in the
degree of accelerated erosion. In many places small arcas of Clarks-
ville cherty silt Joam, hilly phase, are included either because they are
too small to delineate on the soil map or because the boundary is not
clear.

Use and management.—Where Fullerton cherty silt loam, hilly
phase, is cleared, 1ts present use and management are poorly adjusted
to its physical properties. About 40 percent of the soil is in forest,
15 percent, in corn, 10 percent in hay (pl. 7, B), 15 percent in pasture,
and 20 percent in idle land, with small acreages of tobacco and small
grains.  Systematic rotation of crops is not commonly practiced—
corn is grown for a few years until yields become unprofitable, and
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the soil is then allowed to rest for several years or is abandoned. Leg-
pedeza is the principal hay crop but some timothy and redtop. also
are grown. Most pastures are chiefly broomsedge, but some are les-
pedeza. Small quantities of commercial fertilizer are used on corn
and small grains, but fairly heavy applications are used on tobaceo.
Very little of the soil is limed. Contour tillage is practiced in many
places, but no other special practices for erosion control are used.
Average yields that may be expected under common management are
about 13 bushels of corn, 8 bushels of wheat, 450 pounds of burley
tobacco, and less than 34 ton of lespedeza or mixed hay to the acre.

Management requirements vary according to the use of the soil.
Where cropland is searce and the soil must be used for erops, careful
management is needed. Practices similar to those for Fullerton silt
loam, hilly phase, are required—proper choice and rotation of crops,
use of soil amendments, control of runoff, prevention of erosion, and
conservation of soil moisture are needed.” Wherever it is feasible,
however, the soil is best used for pasture because of the relatively low
fertility, poor moisture conditions, poor workability, and poor con-
servability.

Bluegrass, white clover, orchard grass, redtop, lespedeza, hop clover,
bur-clover, and Bermuda grass are suitable for pasture, A mixture
of bluegrass and Jegumes malkes pastures of the best guality and high-
est carrying capacity. Moderate to heavy applications of phosphorus
are necessary, and potash is possibly needed.  Soil acidity can be cor-
rected by lime.

On some of the more severely eroded areas under proper manage-
ment, pastures of Bermuda grass and lespedeza may improve soil con-
ditions so that better pastures may be established. Clipping of pas-
tures may be necessary to control weeds. Grazing should be carefully
controlled, especially during periods of adverse moisture conditions, to
prevent injury to pasture stands and to prevent erosion. Gullies
should be stabilized by check dams and tree plantings; thin shading
by widely spaced locust trees may be beneficial, especially where blue-
grass is grown. Much of this soil is far from springs or flowing
streams, and furnishing water to livestock on pastures is a serious
problem. Ponds or reservoirs for collecting and storing rain are nec-
essary in many places, whereas piping water from springs, wells, or
cisterns may be practical in others.

Fullerton cherty silt loam, steep phase.—Areas of this Pphase are
on steep slopes of ridges underlain by cherty dolomites of the Beelk-
mantown and Copper Ridge formations. Relief ranges from 25 to 50
percent, slopes from 80 to 40 percent gradient being commonest. In-
ternal drainage is moderate and external drainage, very rapid. As
on other Fullerton soils, native vegetation was a mixed forest of oak,
hickory, sweetgum, blackgum, and dogwood, and possibly shortleaf
pine in some places. The soil is chiefly adjacent to the Powell River
and its tributaries, but it is throughout all the cherty ridge sections
of the county. It isin relatively broad, long, continuons strips in large
areas assoclated chiefly with other Fullerton soils and Clarksville soils
on the ridges and with Greendale, Sequatchic, and Roane soils in the
adjoining colluvial lands, terrace lands, and bottom lands. Small
areas are assoctated with Bolton or Claiborne soils on the steep slopes
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at the heads of intermittent drains. A total area of 20,265 acres is
mapped.

"The profile is similar to that of the normal phase, but the thickness
of the various layers may be somewhat less. Under forest, the surface
8 to 10 inches is gray friable cherty silt loam with a fine crumb strue-
tare. The upper few inches contains a small or medium quantity of
humus. Where cleared, this layer is entirely missing in most places,
and the upper part of the original subsoil now forms the surface layer.
In such places, the content of organic matter is very low, good tilth
is maintained with difficulty, and soil moisture conditions are poor for
plant growth. The surface layer is very cherty because of the removal
by erosion of the fine soil material in the original surface soil. Reaction
is strongly to very strongly acid.

The subsoil is light-red or yellowish-red cherty silty clay loam with
a well-developed nut structure. It is about 2 feet thick and grades into
mottled red silty clay with a coarse nut structure.  More than halt of
these layers is angular chert fragments ranging in size from 1 to 10
inches or more. %herty dolomite bedrock is at depths of 10 feet or
more; but the rack floor is somewhat jagged and uneven, and bedrock
outcrops on the surface in some places, especially near the foot of
slopes,

The chief variations mapped are in the degree of accelerated erosion
and the quantity of chert on the surface and in the soil. Small areas
of Clarksville cherty silt loam, steep phase, or Claiborne silt loam,
steep phase, are included in this mapping separation because they are
too small to delineate separately on the soil map or because the boun-
daries between the soils are not clear.

Use and management.—The present use and management of Fuller-
ton cherty silt loam, steep phase, vary from place to place. About 60
porcent of the soil is in forest; 30 percent in pasture; and 10 percent
in erops, including corn and hay. Corn is grown for 1 or 2 years, and
the soil 15 then allowed to rest or is abandoned for several years, Dur-
ing this time a sod of broomsedge and other wild grasses and brush
becomes established. In some places these fields are 1dle or wasteland;
but others are used for pasture, and, in a few places, lespedeza may be
sown for hay or pasture. Soil amendments are not ordinarily used on
corn, hay, or pasture. 'The system of growing row crops at intervals
interspersed with several years of idleness or poor pasture soon de-
pletes the soil, making it of little use to the farmer. Fields are aban-
doned to second-growth forest, but in general the forest 1s not well
managed. Selective cutting is not practiced, and ordinarily the forest
is not protected from fires or grazing.

Because of steep slope, chertiness, natural poverty in plant nutri-
ents, and poor moisture conditions, this phase is very poorly suited
cither to crops or pasture. Management requirements for either would
be so exacting and costly that the yields obtained probably would not
return a profit; therefore the soil is best used entirely for forest. The
use and management of forest lands is discussed in the section on For-
ests.

Fullerton loam.—This soil is on the crests of ridges underlain by
cherty dolomite of the Copper Ridge formation containing layers of
caleareous sandstones. An aggregate area of 1,008 acres is mapped,
chiefly in small irregularly shaped areas or long narrow strips on the
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ridge crests. It is associated chiefly with other Fullerton loams and
Claiborne and Bolton soils. Slopes are 5 to 12 percent, and both
external and internal drainage are moderate. The soil was developed
under a mixed forest of oak, hickory, some chestnut, blackgum, sweet-
gum, dogwood, and some shortleaf pine. The largest acreages are in
the general vicinities of Sandlick, Goins, Lily Grove School, and
Clouds in the southwestern part of the county and around Bacchus
School several miles north of Tazewell.

The soil profile is similar to that of Fullerton silt loam, but the
texture of the npper layers 1s lighter. The surface soil is loose gray
loam to fine sandy loam. Originally it was about 12 inches thick, but
under cultivation part of it has been lost through accelerated erosion ;
in most_places, however, enough remains to form the present plow
layer. Much of the original organic matter has been dissipated
through erosion losses and from cropping.  Reaction is strongly acid.
The soil is permeable to air, plant roots, and moisture ; and moisture
conditions for plant growth are generally fair, although crops may be
more severely injured by droughts on this soil than on the silt loam
type because of ihe lighter texture and the lower water-holding ca-
pacity. Good tilth is easily maintained, and tillage can be carried on
over a fairly wide range of moisture conditions. A few fragments of
angular chert and some fine sandstone fragrments are on the surface
and in the soil.

The subsoil is firm but moderately friable yellowish-red light silty
clay loam with a well-developed nut structure. Fragments of chert
and some pieces ol sandstone are present.  This layer is about 20 inches
thick and grades into cherty red silty clay with a well-developed nut
structure. It is mottled with gray, yellow, and red and contains small
brown concretions in the upper part. Cherty sandy dolomite is at
depths of 30 to 50 feet.

The chief variations included are those dune to the indistinet boun-
dary between this soil and the associated ones.  Small areas of Fuller-
ton and Claiborne silt loams or Clarksville loam may be included. In
some places, the subsoil may be a fine sandy clay and may range from
brownish red to bright red. The extent of these variations is small,
and they do not affect the general use suitability or management
requirements,

Use and monagement.—The present use of Fullerton loam is fairly
well adjusted to ils physical suitability, but management practices
are not generally designed to compensate for soil deficiencics. Practi-
cally all the soil is cleared; about 80 percent is in corn, 25 percent, in
small grain, 20 percent. in hay, 15 percent in tobaceo and vegetables,
and 10 percent in idle land.

A few farmers use a rotation of a row crop followed by small grain
seeded to lespedceza, but systematic rotations are not commonly used.
Corn, tobacco, and vegetables are grown in successive years, after which
the soil remains idle for an extended period or is allowed to grow up to
broomsedge and wild grasses, which arc used for hay or pasture. Corn
and small grains are fertilized lightly with an 0-10-4 mixture. To-
bacco and vegetables receive moderate to heavy applications of a com-
plete commercial fertilizer as 3-8-6.  As much as a fourth of the soil
is limed at periodic intervals. No special methods for controlling
runoff and preventing erosion are ordinarily practiced. Under pre-
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vailing management practices, yields of about 22 bushels of corn, 12
bushels of wheat, 850 pounds of burley tobacco, and 1 ton of lespedeza
or mixed hay to the acre are obtained. Where lime is used in addition
to other common practices, yields of about 1 ton of red clover and
2 tons of alfalfa are obtained.

Management requirements are similar to those of Fullerton silt
loam—they are concerned chiefly with supplying lLime, potash, and
phosphorus and increasing humus and nitrogen. Practices for con-
trolling runoff and preventing erosion also are needed. A 3- or 4-year
rotation of a row crop seeded to small grain followed by a legume for
hay or pasture is well suited to the soil. Corn, soybeans, small grains,
burley tobaceo, potatoes, sweetpolatoes, tomatoes and other vegetables,
lespec(lleza, red clover, timothy, small fruits, and tree fruits also are
suited.

Sod-forming legumes should have a prominent place in the rotation;
for they increase the contents of humus and nitrogen, improve tilth,
and increase the water-absorbing properties of the soil. Barnyard
manure is useful in this respect and also furnishes some potash, but 1t
should be supplemented with phosphorus in order to obtain the proper
balance of plant nutrients. Fertilizers are required by all crops, but
frequent small or medium applications during a rofation are more
cffective than one or two large applications. Corn and small grains
require complete fertilizers containing medium quantities of nitrogen
and potash and large quantities of phosphorus. Vegetables and burley
tobaceo need similar fertilizers, but the proportion of potash should be
larger. Legumes require large quantities of both potash and phos-
phorus, but ordinarily they need no nitregen. Applications of lime
should be made, preferably immediately prior to seeding the legume.
Contour tillage can be practiced as an aid in conserving soil moisture
and preventing erosion. Strip cropping also may be useful; and care-
fully planned, constructed, and maintained terraces may be effective
in some places.

Fullerton loam, hilly phase.—This phase differs from the normal
phase principally in that it is on steeper slopes. It 1s moderately low
in fertility, moderately difficult to work and to conserve, and 1s poor
to fair cropland. Like other Fullerton soils, it was derived from
similar parent material under a mixed forest of oalk, hickory, black-
gum, sweetgum, dogwood, and possibly shortleaf pine. Slopes range
from 12 to 25 percent. Internal drainage is moderate and external
drainage rapid. The soil occupies an area of 1,210 acres in all the
cherty ridge sections of the county, but the largest proportionate acre-
ages are in the vicinities of Goins and Clouds and in a broad belt
extending from Tazewell northward to the Powell River.

The profile is similar to that of the normal phase, but, where cleared,
more of the original surface soil has been lost by acceleraled erosion.
Under forest the surface 10 inches is gray rather loose loam to fine
sandy loam, but in cleared areas this layer is 4 to 6 inches thick and
there is some mixing of the remaining original surface layer and the
upper subsoil. The present plow soil therefore may be somewhat
heavier in texture than the original surface layer. Good tilth, how-
ever, is still fairly easily maintained; and roots, air, and moisture
circulate freely. The water-absorbing and holding properties are low,
and erops are injured more by droughts than on the comparable silt
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loam phase. Reaction is strongly acid. The organic-matter content
is relatively low in the virgin condition, and under cultivation this
supply is soon depleted by cropping and erosion losses. Small frag-
ments of chert and sandstone are on the surface and in the soil.

The subsoil is yellowish-red fine sandy clay with a weakly developed
nut structure. In the lower part of the layer the color is somewhat
darker and the texture is heavier. Tt is about 24 inches thick and
grades into a yellowish-ved silty elay mottled with red, yellow, gray,
and brown with a well-developed nut structure. DBoth of these layers
contain moderate quantities of small fragments of chert and sandstone.
Cherty dolomite bedrock, containing layers of sandstone, is at depths
of 20 to 50 feet.

The chief variations are those due to differences in the degree of ac-
celerated erosion. In some places small areas of Fullerton silt Joam,
Claiborne silt loam, rolling phase, and Fullerton cherty loam are in-
cluded in this mapping separation either because the areas are too
small to delineate on the soil map or because the boundary between the
soilsisnot sharp. None of these variations is of sufficient extent or im-
portance to alter materially the use suitability or management require-
ments of the soil.

Use and management.—Present use and management are similar to
those of Fullerton silt loam, hilly phase, and arc not well adjusted to
the physical properties of the soil.  In general, management practices
are not destgned to correct deficiencies or to conserve the soil.  About
25 pereent of the soil is in forest, 15 percent in corn, 5 percent. in small
grains, 15 percent in hay, 20 percent in pasture, and 20 percent in idle
land, with small acreages in tobacco and vegetables.

Systematjc rotation of c¢rops is not generally practiced. Corn is
grown for 1 or 2 years, after which lespedeza is seeded or broomsedge
and other wild grasses are allowed to become established. These fields
are cut for hay, used for pasture, or allowed to lie idle until again
needed for corn. Corn and wheat are fertilized lightly with an 0-10-4
fertilizer or superphosphate, but hay and pasture ordinarily receive
no fertilizer. Where tobacco s grown, large quantities of complete
commercial fertilizer are used. Very little of the soil receives lime.
Contour tillage is practiced in many places, but other practices for
controlling runoff and preventing ercsion are not used. Under man-
agement commonly practiced, average acrc yields of about 12 bushels
of corn, 8 bushels of wheal, 600 pounds of burley tobacco, and less
than 34 ton of lespedeza or mixed hay may be expected.

The use suitability and management requirements are similar to
those on the comparable silt loam phase. Where the soil is used for
crops, management requirements are very exacting—they are centered
about supplying lime, nitrogen, and mineral plant nutrients; increas-
ing the organic-matter content ; properly choosing and rotating crops;
conserving soil moisture; and preventing erosion. As with the hilly
phase of the silt loam, the steeper and more severcly eroded parts can-
not be conserved when used for crops and are best used only for pas-
ture. The chief management requirements of pastures are concerned
chiefly with supplying lime and plant nutrients and choosing suitable
pasture plants.

Fullerton loam, steep phase.—Because of its small area of 437
acres and its limited use suitability this phase is an unimportant soil.
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1t is similar to the hilly phase, but it is on stronger slopes, and conse-
quently is less fertile and more difficult to work and to conserve. It is
physically poorly suited to crops, but if properly managed it is fairly
well suited to pasture.

The soil is on steep slopes of 25 to 50 percent on cherty ridges. Tt
was developed from pirent material weathered from cherty sandy
dolomite chiefly of the Copper Ridge formation under a mixed forest
of oak, hickory, blackgum, swectgum, and shortleaf pine. Internal
drainage is moderate, but external drainage is very rapid. Most of the
soil is 1n small or medinm-sized irregularly shaped areas in the belt of
cherty ridges extending from Tazewell northward to the Powell River.
It is associated chiefly with other loam types and phases of Fullerton
soils.

The soil profile is essentially the same as that of the hilly phase and
similar variations in the mapping separation were allowed.

Use and management.—DPresent use and management of Fullerton
loam, steep phase, are poorly adjusted to the physical suitability of the
soil. 'The present practices used and requirements for good manage-
ment are similar to those for the comparable silt loam phase.

Fullerton silt loam.— Widely distributed areas of this soil, totaling
2,317 acres, are in all the cherty ridge sections of the county. The
soil was developed from parent materials weathored from cherty
dolomites of the Copper Ridge and Beekmantown formations. Slopes
are 5 to 12 percent, and both internal and external drainage are mod-
erate. Long narrow areas are on ridge crests closcly assoclated with
other types and phases of Fullerton soils, soils of the Clarksville and
Claihorne series, and to a lesser exteni with Bolton soils. Native
vegetation was a mixed forest of oak, hickory, sweetgum, blackgum,
shortleaf pine, and dogwood.

This soil is darker in color and less cherty than comparable types
or phases of Clarksville soils, but it is less favorable in these respects
than Bolton or Claiborne soils. Where uneroded, the surface soil is
light brownish-gray friable silt loam with a fine crumb structure.
On most cleared and cultivated areas, part of the layer has been lost
by erosion; but in nearly all places enough remains to form the plow
layer and the subsoil is not ordinarily turned by tillage operations.
Tillage can be accomplished over a wige range of moisture conditions
without seriously impairing tilth, The original content of humus
was probubly relatively low, and most of it has been dissipated through
cropping and by erosion losses. Reaction is strongly acid. The soil
is permeable to soil moisture, air, and plant roots and is absorptive
of water, making loss of moisture through surface runoff less severe
than on the heavier Hmestone soils. Some angular chert fragments
are on the surface and in the soil.

The subsoil is yellowish-red or light-red silty clay loam with a well-
developed nut structure. It is somewhat hard and brittle when dry,
sticky and plastic when wet, but moderately friable when moist. It
contains a large quantity of angular chert fragments and is2 to 3 feet
thick. This grades into a heavy red or yellowish-red silty clay with a
well-developed coarse nut structure. This material is very chert and
contains mottlings of gray, ocher, rust brown, and yellow. Cherty
dolomite bedrock is at depths of 30 feet or more.
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The principal variations are those due to the indistinet boundaries
between this soil and some other type or phase of Fullerton soil. For
example, in many places where this soil is adjacent to Fullerton cherty
silt loam, the so1l gradually changes from thig type to that one over
& considerable area. In such places the line hétween the two soils
must be arbitrarily drawn somewhere in the transitional zone. Some
small areas of cherty soil too small to delineate on the soil map are
inciuded in this mapping separation. Small areas of Fullerlon I10:Lm
arc included where the boundary between this and the associated soil
1s not clear.

Use and maonagement—The present use of Fullerton silt loam is
fairly well adjusted to its physical properties, but prevailing manage-
ment practices are not designed to compensate for the soil deficiencies
or to conserve it. At present practically all the soil is cleared ; about
30 percent 1s in corn, 20 percent in wheaf, 15 percent in burley tobacco,
20 percent in hay and pasture,  percent in froits and vegetables, and
10 percent in idle or fallow lan&. A few farmers use a rotation of
corn, small grain, and hay; but much of the soil is used for growing
row crops for several years in succession followed by several years
of idleness after the soil has been depleted.

Corn and small grains ordinarily receive about 100 pounds an acre
of 0-10-4 fertilizer. Heavy applications of a complete commercial
fertilizer are used under tobacco, and vegetables usually receive at
least moderate applications of similar malerial. Where available,
barnyard manure is used on all row crops. Hay and pastures are nof
ordimarily fertilized and only a small part of the soil is limed at per-
iodic intervals. Some farmers practice contour tillage, but other spe-
eial methods for controlling runoff and preventing erosion are not
ordinarily used. Under these common management practices average
yields of about 25 bushels of corn, 15 bushels of wheat, 900 pounds of
burley tobacco, and 1 ton of lespedeza hay to the acre are expected,
Where lime is used in addition to other common practices, about 114
tons of red clover and 2 tons of alfalfa to the acre are obtained.

Several special management requirements that can be attained with-
out difficulty center about supplying lime and mineral plant nutrients,
inereasing the supply of humus, and properly choosing and rotating
crops.  Special practices for runoff control also are neaded. Tillage
can be accomplished over a fairly wide range of moisture conditions
without seriously impairing tilth, Where practical, all tillage opera-
tions shoild be on the contour. Carefully planned and constructed
broad-base terraces may be effective in conserving moisture and pre-
venting erosion if they are properly maintained.

A rotation including a row crop once in 4 vears is well suited to
the soil.  Corn, small grains, lespedeza, red clover, fimothy, tomatoes
and other vegetables, and fruits may be expected to do well. The
soil 15 especially well suited to growing burley tobacco, and crops of
excellent quality are obtained; although yields are not so high as on
soils of the limestone valleys.  Alfalfa can be successfully grown, if
the soil is limed and heavily fertilized. Tegumes are effective in in-
creasing the supply of humus and nitrogen, improving the tilth of the
surface soil, and controlling runoff. Corn and small graing require
large applications of phosphorus and moderate quantities of nitrogen
and potashj whereas tobacco and vegetables need large applications of



CTAIBORNE COUNTY, TENNESSEE 95

both phosphorus and potash and small to moderate quantities of nitro-
gen where legumes are included in the rotation. These requirements
can probably best be met by using complete commercial fertilizers.

Legumies require large quantitics of both phosphorus and potash,
but 1o nitrogen. Barnyard manure is effective in increasing the hu-
mus and nitrogen supplies and furnishing potash, but it should be
supplemented with phosphate fertilizers to obtain u proper balance
of plant nutrients. Lime is essential to legumes and also gives In-
creased yields of other crops. It can best be applied immediately be-
fore the legume in the rotation is seeded.

Fullerton silt loam, hilly phase—This phase is in the uplands on
the slopes of cherty ridges underlain by folded and faulted dolomites
of the Copper Ridge and Beekmantown formations. Much of the soil
is in sections with karst topography, where the Jand surface is very
irregular in conformation. Tt is in irregularly shaped tracls on the
slopes around sink holes and is associated with Greendale soils in the
lime sinks and other Fullerton soils on the uplands. In dissected sec-
tions, it 1s in comparatively large areas on the hilly slopes associated
chiefly with other Tullerton soils but also with soils of the Clarksville,
Claiborne, and Bolton series. Slopes range from 12 to 25 percent.
Internal drainage is moderate and external dralnage rapid. Native
vegetation was a mixed forest of oak, hickory, sweetgum, blackgum,
dogwood, and some shortieaf pine. The aggregate area mapped is
3,869 acres, the largest proportionate acreages of which are in the gen-
eral vicinities of Tazewell, New Tazewell, (Goins, and Clouds.

The profile is essentially the same as that of the normal phase, but
more of the original surface layer has been lost through crosion.
Where the soil is cleared, the surface 6 inches is gray or brownish-
gray friable silt loam with a fine granular structure, but under forest
this layer is 10 or 12 inches thick. Many small tracts have lost all the
original surface layer, and the present plow layer is the upper part of
the original subsoil. In such places the surface 1s hard when dry
and sticky when wel and good tilth is maintained with difficulty, but
the rest of the soil generally has favorable tiith. Reaction is strongly
acid. The present organic-matter content is low because of losses from
erosion and through cropping. The soil is moderately low in potas-
sium, phosphorus, and nitrogen. It is permeable to moisture, air, and
plant roots; but because of the stronger slopes and eroded condition it
is less favorable than the normal phase. Loss of water through sur-
face runoff is greater, and moisture conditions for plant growth are
generally less Tavorable. Some angular chert fragments are on the
surface and in the soil.

The subsoil is essentially identical to that of the normal phase. Tt is
light-red or yellowish-red cherty silty clay loam with a well-developed
nut structure. It is moederately friable when molst but somewhat
sticky and plastic when wet; soll moisture and plani roots, however,
easily penetrate it. This layer is about 2 feet thick and grades into
mottled red very cherty silty clay with a very dislinct coarse nut struc-
ture. Cherty dolomite bedrock is at depths of 80 feet or more.

The principal variations other than those caused by differences in
erosion are due to différences in the texture of the subscil and the
indistinet boundaries between this soil and the associated soils. On
the ridge slopes on the southeast side of Powell Valley many small areas
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have a heavy-textured subsoil similar to that of the Talbott soils;
otherwise these areas are similar to the normal soil, are suited to
similar uses, and have similar management requirements. In many
places the boundary between this phase and some associated Clarks-
ville or Claiborne seil is not clear, and small areas of those soils are
included in areas delineated in this mapping unit. This variation
is especially common where the soil is immediately associated with the
hilly phase of Fullerton cherty silt loam.

Z/{‘e and management.—The present use and management of Fuller-
ton silt loam, hilly phase, are not generally well adjusted to the physi-
cal properties of the soil.  About 25 percent of the phase is in forest, 12
percent in corn, 5 percent in small grains, 12 percent in hay, 30 percent
in pasture, and 16 percent in idle land. Systematic rotation of crops is
not ordinarily practiced. Corn is grown several vears in succession
followed by lespedeza hay, pasture, or several years of idleness. Idle
fields grow up to broomsedge, blackberry, persimmon, and sassafras,
which are removed before the soil is again used for crops. Corn and
small grain receive small applications of 0-10—4 fertilizer or similar
materials, but hay and pastures are not ordinarily fertilized. Very
little of the soil receives lime. From necessity much of the soil is tilled
an the contour, and a few farmers have constructed ditches to remove
excess water; but carefully planned special methods for controlling
and conserving water and preventing crosion are not generally used.
Under common systems of management, average yields of about 15
bushels of corn, 9 bushels of wheat, and 34 ton of Jespedeza, or mixed
hay to the acre may be expected.

Where used for cropland, good management requirements are con-
cerned with supplying lime, nitrogen, and mineral plant nutrients;
increasing the humus content; properly choosing and rotating erops;
and conserving moisture and controlling erosion. When other man-
agement requirements are met, the soil can be conserved under a rota-
tion including a row crop once in 6 years. Corn followed by a small
grain seeded to legumes or grasses for hay or pasture is a ‘desirable
rotation.

Crops well suited to the soil are corn, soybeans, wheat, barley, oats,
red clover, lespedeza, timothy, and redtop. Fruit trees also do well.
Alfalfa can be grown but requires much phosphorus and potash. It
and other legumes are effective in increasing the nitrogen and humus
supplies and binding the soil mass so that absorption of water is in-
creased and runoff and erosion are greatly reduced. Lime is required
before the legume in the rotation is seeded in order to obtain a good
stand and insure continued growth. Lime also increases the yields of
other crops. Corn and small grains require moderate to large appli-
cations of complete fertilizers containing medium quantities of nitro-
gen and potash and large quantities of phosphorus.

Tillage can be accomplished over a fairly wide range of moisture
conditions except where the soil is severely eroded. Contour tillage
should be practiced wherever the soil is used for cropland. A system
of strip cropping may be a practicable method of farming some of the
longer slopes. Terracing seems to be impractical over much of the soil
because of the strong slopes, but it may be useful in conserving mois-
ture and preventing erosion in some places. "Terraces, however, must
be very carefully planned, constructed, and maintained to be effective.
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Check dams and tree plantings are excellent means of stabilizing
ullies.
s Where the soil is severely eroded, it probably cannot be conserved
if used for cropland and therefore is best used entirely for pasture.
A bluegrass and white clover mixture is well suited, but applications
of phosphorus, potash, and lime at intervals are required to egtablish
and maintain the pasture. Lespedeza, orchard grass, redtop, and
Bermuda grass also are suited, but they are generally less exacting in
their requirements for amendments and produce pastures of lower
uality.

4 Graszring should be carefully regulated during periods of extreme
moisture conditions to prevent injury to the pasture stand. Weeds can
be controlled largely through proper fertilization and controlled
grazing, but clipping of pastures once or twice during each year may
be necessary: Shading by thinly spaced black locust or walnut trees
may be beneficial. In well-established and carefully managed pas-
tures, no serious problems of erosion control are present; but some
special practices may be required in order to obtain good stands. In
all places gullies should be controlled by check dams, and in some
places terraces may be needed to stabilize the soil and establish favor-
able moisture conditions. Contour furrowing and secding offers an
excellent means of conserving soil moisture for pasture plants and
preventing erosion.

Fullerton silt loam, steep phase.—Mapped on steep slopes, 25 per-
cent or more, this phase is underlain by cherty dolomites of the Copper
Ridge or Beekmantown formations. The greater part of the total area
of 1,124 acres has slopes of 25 to 35 percent. Internal drainage 1s
moderate and surface drainage, very rapid. The soil is chiefly in the
cherty-ridge section southwest of New Tazewell, and most of it is in
comparatively small-sized areas in association with other Fullerton
soils and with Clarksville, Claiborne, and Bolton soils on hilly and
steep slopes. Native vegetation was a deciduous forest of oak, hickory,
blackgum, sweetgum, dogwood, and possibly shortleaf pine.

The profile is similar to that of the normal phase, but the various
layers may be somewhat thinner, and, where cleared, more of the origi-
nal surface soil has been lost by accelerated erosion. The upper 4 to 6
inches is friable gray silt loam with a fine granular structure. Where
soverely eroded, this layer may be missing and the original subsoil
is at the surface; in such places favorable tilth is maintained with
difficulty. Reaction is strongly acid. The organic-matter content 1s
very low because of depletion of the original small supply through
cropping and erosion losses. The soil is permeable to moisture, plant
roots, and air; but moisture conditions for plant growth are only fair
because of the large loss of water in surface runoff. Some angular
chert fragments are on the surface and in the soil.

The subsoil is similar to that of the normal phase—it is yellowish-
red or light-red cherty silty clay loam with a well-developed nut strue-
ture. It 1is about 2 feet thick and grades into red cherty silty clay with
a coarse nut structure, Cherty-dolomite bedrock is at depths of 20 feet
or more.

The principal variations included are due to differences in the degree
of accelerated erosion. All the original surface layer of the soil in
forest is present, being about 10 inches thick, In a few cleared places
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this original surface soil is entirely missing, and the original subsoil
is at the surface. In some places the boundary between this soil and
some associated soil is not sharp, and small areas of other steep phases
of Fullerton, Clarksville, and Claiborne soils may be included.

Use and management—Present use and management of Fullerton
silt loam, steep phase, are not well adjusted to the properties of the soil.
About 25 percent of the phase ig in forest, 10 percent. in corn, 20 percent
in hay, 25 percent in pasture, and 20 percent in idle land or wasteland.
Crops are not rotated, and corn is grown for several years until yields
are very low. The land may then be abandoned for several years.
Lespedeza is the chief hay crop, and the poor quality pastures are often
chiefly broomsedge. Small quantities of fertilizer are used on corn,
but none is ordinarily used on hay or pasture. Little of the soil ever
receives lime. From necessity, tillage is on the contour, but no special
practices for controlling runoff and preventing erosion are used.
Under common management, yields of about 10 bushels of corn and
less than 34 ton of hay (o the acre may be expected.

This phase is so diflicult to conserve and work that it is poorly
suited to use for cropland; but where properly managed, it may
produce fairly good pasture. Bluegrass and white clover, redtop,
orchard grass, Bermuda grass, and lespedeza may be used in pasture
mixiures., Fairly heavy applications of phosphorus and potash are
needed by legumes or legume-grass mixtures. Grasses require nitro-
gen in addition, and lime at periodic intervals is necessary to estab-
lish and maintain all pasture stands, Grazing should be controlled
during extremely wet or dry periods. Weeds can be controlled
largely by proper use of soil amendments and by careful grazing,
but clipping may sometimes be necessary. Gullies should be stabil-
ized by check dams and tree plantings, but other means for control
of runoff and erosion are not ordinarily needed because the roots of
pasture plants effectively bind the soil mass and greatly increase its
water-absorbing properties so that surface runoff is lessened and
erosion prevented. Thinly spaced plantings of black locust and
walnut trees may be beneficial on bluegrass pastures.

GREENDALE SERIES

Soils of the Greendale series are on well-drained foot slopes and
benches along small intermittent streams and in the bottoms of lime
sinks in cherty ridges (pl. 8). They differ from the Emory soil in
being more acid, less fertile, dominantly gray rather than brown
in the surface soil, and dominantly yellow rather than brown in the
subsoil. Clarksville and Fullerton soils are on the adjoining up-
lands, and Roane soil is on the nearby bottom lands. About iwo-
fifths of the area is nearly level and the rest is sloping. None of the
soil is severely eroded, and although all of it is moderately cherty,
none is sufficiently so to prevent tillage.

The surface soll is gray or light grayish-brown moderately cherty
silt loam. It ig underlain by a yellow or light brownish-yellow
moderately cherty silt loam or silty clay loam subsoil. The parent
materials are grayish or brownish colluvial and local alluvial ma- -
terials that were rolled or washed from the Clarksville and Tuller-

ton soils on the adjoining uplands. Dolomite bedrock is at a depth
of many feet.
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Although the Greendale soils are only moderately productive,
they are morc productive than the soils on the immediately adjacent
uplands. They are suited to rather intensive use because of their
favorable physical properties, and under good management moderate
crop yields of excellent quality can be obtained. Management re-
quirements are concerned chiefly with proper choice and rotation
of crops and use of needed fertilizers and soil amendments. The
silt loam and its sloping phase are mapped. :

Greendale silt loam.—OQOccurs on well-drained nearly level foot
slopes and benches along small intermittent streams and in the
bottoms of lime sinks in cherty ridges. Along the streams it is In
long narrow strips, but in lime sinks 1t is in small irregularly shaped
areas. The parent materials are colluvial and local alluvial materials
rolled and washed from uplands underlain by cherty dolomite. The
soil was developed under a- hardwood forest similar to that on the
adjoining upland soils, but because of the higher inherent fertility
and more favorable moisture conditions trees were probably larger
on this soil. Slopes are 1 to 7 percent, and both internal and surface
drainage are moderate. The aggregate area of 1,216 acres is in all
the cherty ridge sections. Soils of the Clarkswille and Fullerton
series are on the adjoining uplands; Greendale silt loam, sloping
phase, and Emory silt loam are associated with it in the colluvial
lands; and the Roanc and Lindside soils are in the nearby bottom -
lands along some of the larger streams.

This young soil does not have a well-developed profile. To a depth
of 8 to 10 inches the surface soil is gray or light grayish-brown friable
silt Joam. Although it is relatively low in organic matter and low to
medium in phosphorus and potash content this soil is higher in these
constituents than are the soils of the adjoining uplands. Reaction is
medium acid. Moisture conditions are favorable for plant growth
becanse of the favorable moisture absorbing and retaining properties
and the gradual movement of moisture from the surrounding uplands
to these lower soils. Tillage operations can be carried on over a
moderately wide range of moisture conditions and good tilth is main-
tained with ease. Where lime and organic matter have been depleted
by poor management, however, the soil puddles if plowed when too
wet. A small or moderate quantity of angular chert fragments is on
the surface and in the soil.

The light brownish-yellow or yellow subsoil is silt loam or light
silty clay loam. It has a weakly developed subangular nut structure
and contains some angular chert fragments and small black concre-
tions. This layer is 18 to 24 inches thick, and in some places the
lower 4 to 6 inches is somewhat cemented or compacted. The under-
lying parent material is grayish or brownish colluvial or local alluvial
material that has washed or rolled from the Clarksville and Fullerton
soils on the adjoining upland slopes. Dolomite bedrock is at a depth
of many feet.

Use and, management.—Practically all of Greendale silt loam is now
used for purposes for which it is fairly well suited physically, but in-
creased yields can be obtained in most places by improved manage-
ment practices. All the soil is cleared and cultivated-—about 30 per-
cent for corn ; 25 percent for small grains, chiefly wheat ; 15 percent for
burley tobaceo; and 80 percent for hay, with small acreages of fruits
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and vegetables. Lespedeza, red clover, and timothy are the chief hay
crops. A rotation of corn, wheat, and lespedeza or red clover is used
by some farmers; but usually systematic rotations are not used, and
corn or tobacco is grown for several successive years followed by hay
or wheat.

Less than half the soil is limed at periodic intervals. Tobacco is
usually fertilized heavily with a complete fertilizer. Where available,
barnyard manure supplemented with superphosphate is applied.
Wheat and corn receive a small quantity of 0-10-4 fertilizer or 16- or
20-percent superphosphate. Hay crops are not ordinarily fertilized,
but they receive some residual benefits from fertilizers applied to
other crops. Most tillage operations are done promptly; in fact,
many farmers use a large proportion of their time, labor, and capital
on this soil because it is more productive and more responsive to man-
agement than the soils of the adjoining uplands. Under common
practices of management, average yields of about 28 bushels of corn,
13 bushels of wheat, 1,000 pounds of burley tobacco, 1 ton of lespedeza,
and, 114 tons of red clover may be expected to the acre.

Requirements for good management are simple and can be easily
accomplished. They are concerned chiefly with proper choice and ro-
tation of crops and the correct use of fertilizers and soil amendments.
The so0il is suited to a wide variety of crops, including corn, burley to-
bacco, wheat, barley, oats, red clover, erimson clover, soybeans, tim-
othy, potatoes, vegetables, and small fruits. It is suited to intensive
use; and under careful management, a row crop can be grown every
other year. A row crop followed by small grain seeded to crimson
clover to be turned under the following spring as a green manure is a
useful rotation. Where a longer rotation can be used, corn, small
grain, and red clover are well suited.

Legumes are effective in increasing humus and nitrogen and im-
proving tilth, but lime is necessary to insure success with legumes. In
addition to neutralizing seoil acidity lime furnishes caleium to the
plants. Legumes require moderate to heavy applications of phos-
phorus and potash. Tobacco requires medium to large quantities of
complete ferfilizers containing much phosphorus and potash and
medium or small quantities of nitrogen. Corn and .small grains need
similar fertilizers but in smaller quantities and with lower propor-
tions of potash. The fertilizer requirements of potatoes and other
vegetables are similar to those of tobacco. Barnyard manure is an
excellent source of potash and nitrogen and also serves to increase
humus, but it should be supplemented with phosphorus fertilizers to
obtain the proper balance of plant nutrients.

In general, the soil requires no special practices for preventing
erosion and conserving moisture, but in some places it may be necessary
to build check dams in the small intermittent streams along which the
soil is found in order to prevent bank cutting. In all places, runoff
from the adjoining uplands should be controlled to prevent erosion
and protect this soil from overwash of heavy subsoil materials.

Greendale silt loam, sloping phase.—Areas of this soil occupy a
total of 2212 acres on sloping benches and foot slopes along inter-
mittent streamns and in the bottoms of large lime sinks in the cherty
ridges. The soil was developed under a hardwood forest, and its
parent materials are derived from local alluvium and colluvium.
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Slopes range from 7 to 20 percent, with the greater part having slopes
of less than 12 percent. Both internal and surface drainage are mod-
erate. The soil is in small narrow strips or small irregularly shaped
areas in all the cherty ridge sections of the county, but the largest pro-
portionate acreage is in the ridges in the central part. Clarksville
and Fullerton soils are on the adjacent uplands, and the normal phase,
Emory silt loam, and the Roane soil are in the colluvial lands and
nearby bottom lands.

This young soil is similar to the normal phase, but the various layers
may be thinner. Part of the soil is slightly or moderately eroded.
The surface 6 to 8 inches is a gray to light grayish-brown friable silt
loam that is low in organic matter and medium in acidity. Soil
moisture conditions are fairly good, but they are less favorable than
in the normal phase because of the stronger slopes and the consequent
greater loss of water through surface runoff. Good tilth is fairly
easily maintained. A small or moderate quantity of chert is on the
surface and in the soil. In places on the stronger slopes where the
soil has been intensively used, a large part of the surface layer may
be missing; whereas in other places 1t may be buried under chert and
heavy subsoil materials that have eroded from the adjoining upland
soils. In all these places good tilth is more difficult to maintain,
moisture conditions are poorer, and the soil is less productive.

The light brownish-yellow or yellow subsoil is silt loam or light
silty clay loam with a weakly developed nut structure. 1t is slightly
to moderately cherty and contains some small dark-colored concretions.
This layer is 15 to 24 inches thick and is underlain by colluvium or
local alluvium washed or rolled from the adjoining uplands from
Clarksville or Fullerton soils. Dolomite bedrock is at a depth of
many feet.

Use and management.—The present use of practically all Greendale
silt loam, sloping phase, is fairly well adjusted to its physical prop-
ertics ; but management is not so well adjusted as on the normal phase,
largely because this phase is more exacting in ifs requirements.
Essentially the same management practices are used on both soils. At
present all the soil is cleared and cultivated ; about 40 percent is used
for corn, 15 percent for small grains, 15 percent for tobacco, and 30
percent for small acreages of vegetables and for hay-—largely lespedeza,
timothy, and red clover. General management practices are prac-
tically identical to those used on the normal phase, but yieldsare shight-
ly less. Estimated average acre yields obtained under common man-
agement are 25 bushels of corn, 10 bushels of wheat, 900 pounds of
burley tobaceo, 1 ton of lespedeza, and 14 tons of timothy and clover.

Requirements for good management are comparatively simple, but
they are more exacting than those on the normal phase because of the
stronger slopes. These requirements are concerned with proper choice
and rotation of crops, selection and use of soil amendments, and some
simple practices for controlling runoff and preventing erosion. The
soil is suited to the same wide variety of crops as the normal phase,
and similar rotations are well suited, but more care should be taken to
have winter cover crops each season. Row crops should be grown less
frequently. The requirements of fertilizers and soil amendments are
practically the same as for the normal phase. Contour tillage should
be practiced to prevent erosion, and runoff from adjoining uplands



102 SOIL SURVEY SERIES 1939, NO. 5

should be diverted from this soil to prevent erosion and to avoid
covering the surface soil with large quantities of chert and heavy sub-
soil material from severely eroded upland soils.

GUTHRIE SERILS

The Guthrie series is in the nearly level bottoms of poorly drained
sinks in the limestone valleys. Dewey and Talbott soils are on the
adjoining uplands. This is a poorly drained soil. The largest pro-
portionate acreage is in Powell Valley. This is a young soil without
a definite profile, In gemeral the surface soil is mottled gray or
yellowish-gray silt loam; the subsoil is heavier in texture and more
heavily mottled; and a heavy dark-gray silty clay substratum rests
on limestone residuum or bedrock at a depth of several feet. Only
oue type, the silt loam, is mapped.

Guthrie silt loam.—Small arveas of this soil—many less than an
acre in size—occur in the nearly level bottoms of small shallow sinks
in limestone valleys. The parent materials of colluvium and local
alluvium have washed and rolled from adjoining uplands underlain
chiefly by moderately high-grade limestone or by cherty dolomite.
Practically all the soil (68 acres) is in Powell Valley. The Dewey
and Talbott soils are associated on the adjoining uplands, the Fuller-
ton and Clarksville on the nearby ridges, and the Qoltewah in the
depressions. Slopes are less than 2 percent, and both infernal and
surface drainage are slow. Native vegetation was a mixed forest of
willow oalk, water oak, red maple, blackgumn, sweetgum, and willow.

This young soil does not have a well-developed profile. The 4- to
6-inch surface layer is gray or yellowish-gray silt loam faintly mottled
with red and brown. This material is rather loose and floury in con-
sistence when dry but moderately sticky when wet. Organic-matter
content is low, and reaction is medium to strongly acid. Moisture
‘conditions for most crops are poor, inasmuch as the surface soil is
saturated with water much of the year and water stands al least a few
days after each rain. Tillage therefore is genérally impractical. In
most places the soil is free of stone or chert; in a fow places, however,
where Fullerton or Clarksville soils are on the adjoining uplands, it
may be somewhat cherty.

he upper subsoil is yellowish-gray light silty clay foam profusely
mottled with red and brown and containing reddish-hrown soft con-
cretions. This layer is 8 to 15 inches thick and grades into heavy
dark-gray silty clay containing some yellowish-brewn soft concre-
tions. Lamestone residuum or bedrock 1s at depths of several feet.

As mapped, variations are in the color and texture of the surface
soil and subsoil, in the thickness of the various layers, and in the
origin of parent material. None of these variations, however, is of
sufficient importance to alter materially the use suitability and man-
agement requirements of the soil.

Use and management.—The present use and management of Guthric
silt loam are variable, but in general they are not well adjusted to
the physical properties of the soil. Al the soil is cleared, and un-
successful attempts are made to use part of it for crops, chiefly corn.
Part of the soil is in pasture consisting chiefly of native wild grasses
and oceasionally some bluegrass and white clover, Fertilizer and lime
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are not ordinarily used on either crops or pastures, and yields are
very low.

Because of poor drainage this soil is not suited to crops, but under
careful management fair to good pastures may be obtained. Man-
agement requirements are concerned chiefly with supplying soil
amendments to properly chosen pasture-plants. On the best drained
parts, bluegrass, white clover, and possibly alsike clover ‘will do
fairly well; on the less well-drained areas redtop and lespedeza will
grow; and on the poorest drained parts native grasses and sedges are
the only plants that can survive.

Moderate quantities of phos%)horus and lime are required to obtain
xood growth of legumes. Other amendments are probably not re-
quired. Where adequate amendments are used weed growth will be
greatly reduced; but where it is feasible, pastures should be mowed
a few times each year to eliminate weeds. The soil should not be
grazed during wet periods, inasmuch as the grazing animals will
puddie the surface soil and the already poor drainage conditions will
be further impaired. Ordinarily, artificial drainage cannot be accom-
plished because of the position of the soil in the depressions, but in some
placesit may be possible to remove or divert some of the surplus surface
water by the use of shallow open ditches. Ii may not be feasible to
use any special management practices on the most poorly drained
parts—some of these areas will furnish poor quality pasture of native
plants; whereas others are suited only to forest.

HARTSELLS SERIES

The Hartsells soil is a relatively shallow sandy soil on the broader
rolling mountaintops in the Cumberland Mountain section. It is asso-
ciated with Muskingum soils, but differs from them in having a some-
what more distinetly developed profile, milder slope, and less stone.
This soil is of small agricultural value because of its relatively small
acreage and its association with nonagricultural soils.

Where cleared, the surface layer is yellowish-gray friable fine sandy
loam 4 to 6 inches thick., The yellow fine sandy clay loam subsoil is
underlain by mottled yellow fine sandy clay. Consolidated sandstone
or conglomerate bedrock is at a depth of about 3 feet below the surface
in most places. Most of the soil has stone fragments on the surface
and in the soil layers sufficient to interfere with tillage. The stony
fine sandy loam is the only type mapped in the county.

Hartsells stony fine sandy loam.—Differs from Muskingum soils
chiefly in having milder slopes and a less stony, more distinctly devel-
oped profile. The total area of 548 acres is on the rolling crests and
benches of lower Cumberland Mountain underlain by massive sand-
stone and conglomerate. Slopes are 3 to 10 percent, and internal and
surface drainage are moderate. Areas are on the north side of Valley
Creek, south of Marion, and between Little Tackett and Tackett
Crecks. Muskingum stony fine sandy loam is on the adjoining moun-
tain slopes, and small areas of Atkins soil are along the small streams
that rise on the flat areas. Other small arcas are on the crests of
Brushy Ridge and west of Skaggs Ridge in the valley section. Native
vegetation was a mixed forest of post, white, blackjack, red, and chest-
nut oaks, some hickory, and blackgum.
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Where cleared, the surface 4 to 6 inches is yellowish-gray friable
fine sandy loam. Tt is very strongly acid, very low in inherent fer-
tility, and low in_ organic matter. Moisture conditions for plant
growth are only fair because of the open porous properties of the soil
and its low moisturc-holding capacity. Good tilth is maintained
with ease, but enough sandstone fragments are on the surface and in
the soil to interfere materially with tillage.

The 24-inch subsoil is yellow stony fine sandy clay loam. It is
underlain by yellow fine sandy clay mottled with red, brown, and
ocher in the lower part and is somewhat firm and brittle. Massive
sandstone or conglomerate bedrock is at depths of 86 to 48 inches.

The chief variation mapped is due to the differences in the degree
of accelerated erosion. In a few places nearly all the original sur-
face layer is missing, and the upper subsoil is now at the surface. The
quantity of sandstone fragments on the surface and in the soil also
varies. On thé crest of Brushy Ridge the subsoi] has a heavier tex-
ture than is normal. One or two small areas have a stony grayish-
brown surface soil and a red subsoil. Nonc of these variations is-
essentially different in use and management requirements.

Use and management.—Present use and management of Hartsells
stony fine sandy loam are not well adjusted to the physical properties
of the soil. Practically all of it is cleared and used for corn, hay,
potatoes, vegetables, and fruits on part-time or subsistence farms.
Crops are not rotated ; corn is grown for a fow years followed by sev-
eral years of hay or pasture. Some lespedeza is grown, but most
pasture and hay fields contain timothy mixed with native wild grasses.
Very little of the seil is ever limed, and commereial fertilizer is not
ordinarily used on any of the crops. Barnyard manure is used where
it is available, but the quantity is small beéause of the small numbers
of livestock on the farms. No special practices for preventing erosion
and conserving moisture are used. Under prevailing management,
acre yields of about 15 bushels of corn and 84 ton of lespedeza or
mixed hay may be expected.

The use suitability is determined largely by the size of the areas—
where areas are large enough for a farm unit, the soil is used for crop-
land ; but small isolated areas cannot be used economically for crop-
land because they are associated with nonagricultural soils. Where
tho soil is snited to growing crops, management requirements center
about increasing the supplies of humus and nitrogen and supplying
fertilizers and soil amendments. A 4-year rotation of a row crop
followed by a small grain seeded to a legume is well suited. Corn,
small grains, crimson clover, lespedeza, red clover, timothy, potatoes,
vegetables, and fruits are suited if the soil is properly managed. Lime
is needed for legumes, which should have an important place in the
rotation. All crops require phosphorus and potash, and most crops
other than legumes should receive nitrogen in fertilizers. The soil
can be worked over a wide range of moisture conditions without
injury to tilth. Contour tillage and strip cropping are effective in
conserving moisture and preventing erosion but terraces are of ques-
tionable value.
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HAYTER SERIES

In some places where two or more individual classification units
are associated in such a close and intricate pattern that they cannot
be delineated separately on the soil map, they are mapped as com-
plexes. A complex pattern of Talbott and Hayter soils is on the hilly
and steep slopes of valley mountains. These soils are underlain by
high-grade limestone, but in places colluvial material from the higher
mountain slopes is part of the parent material.

The soils of the Hayter series are on low, nearly level to gently
sloping benches, and on fans in limestone valleys at the foot of valley
mountain slopes. Many areas, however, may be on hilly and steep
slopes on the lower mountain spurs. In the valleys the soil 1s associated
with Talbott and Dewsy soils and the miscellaneous land types of
Talbott soil material ; whereas on the mountain slopes it is associated
with Talbott, Armuchee, and in places Lehew soils. These soils differ
from the Caylor soils chiefly in having a younger profile and in being
deeper over limestone bedrock or residuum.

To a depth of 12 to 18 inches the surface layer is dark-brown friable
loam to silt loam underlain by a dominantly strong yellowish-brown
silty clay loam subsoil 2 to 8 feet thick. 'I'he yellowish-brown sub-
stratum ranges from heavy silt loam to silty clay loam and consists of
local alluvium and colluvium washed from a mixture of sandstone,
shale, and limestone materials. This layer is underlain at a consider-
able depth by limestone residuum or limestone bedrock. This soil is
slightly to medium acid and moderate to high in natural fertility.

Although the Hayter soil is not mapped individually, significant
acreages are included in the Talbott-Hayter complex mapped on the
lower slopes of the mountains bordering the limestone valleys.
Because of the steep slopes the complex is poorly suited to tilled crops,
but moderate natural fertility and relatively favorable moisture con-
ditions make the complex well suited to pasture. Management re-
quirements are concerned chiefly with pasture management. Two com-
plexes—Talbott-Ilayter silt loams and Talbott-Iayter silt loams, steep
phases-—are mapped. The Talbott series is described on page 150.

Talbott-Hayter silt loams.—An aggregate area of 706 acres is
mapped on the hilly lower slopes of valley mountain ridges in small
or medium-sized areas very closely associated with the hilly and steep
phases of Talbott silt loam and with Talbott-Hayter silt loams, steep
phases. It isunderlain chiefly by high-grade limestone of the Trenton
formation, from which part of the soil is derived. The rest of the
parent material is from colluvium, washed and rolled from the upper
mountain slopes, underlain by shale of the Reedsville and Juniata
formations and sandstone of the Clinch formation. Native vegeta-
tion was chiefly a hardwood forest of oak, hickory, maple, beech,
walnut, and dogwood. Slopes range from 15 to 30 percent, but are
usually fairly high. Internal dralnage is moderate, and surface
drainage is rapid. This complex is on the lower northwest-facing
slopes of Powell Mountain and Wallen Ridge.

Talbott silt loam, hilly phase, is on half or more of any given area
of this complex; the rest of the land is covered with a soil derived
from colluvium of sandy and shaly materials from the upper moun-
tain slopes. The colluvial soil is typically brown silt loam or fine
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sandy loam 6 to 12 inches thick, which is underlain by a yellowish-
brown or brownish-yellow silt loam or light silty clay loam. Heavy
reddish or yellowish limestone residuum is at depths of 20 to 30 inches.
The compiex as a whole is strongly acid and relatively low in organic
matter. Soil moisture conditions are generally good; but the ease
with which good tilth is maintained varies from place to place depend-
ing upon the thickness and texture of the surface soil. Tillage is mod-
erately difficult because of the strong slopes. A considerable quantity
of angular reddish sandstone fragments is on the surface in many
laces.

P As this mapping separation is a complex, it is characterized by many
variations. These are due chiefly to differences in the proportion of the
Talbott and Hayter soils, in the depth of the colluvial deposition over
limestone residuum, and in the number and size of sandstone frag-
ments on the surface,

Use and management.—The present use and management of Talbott-
Hayter silt loams vary somewhat from place to place and are only
fairly well adjusted to the physical properties of the complex. Prac-
tically all the soil is cleared and used for pasture and small acreages
of corn. The present pasture is chiefly mixed tame and wild grasses,
with either broomsedge or bluegrass being the dominant plant. ~ A few
farmers apply phosphorus and lime; but generally no special manage-
ment practices are used, and the pasture is of fair quality with low
yields. Where corn is grown, management is generally at a low level
and yields are small.

The use suitability is limited, but management requirements are com-
paratively simple when the soil is properly used. Under present con-
ditions pasture is probably the best use, and management requirements
are concerned chiefly with selecting pasture plants, using lime and
fertilizer, and controlling grazing. In general the requirements for
this complex are similar to those of Talbott silt loam, hilly phase.

Talbott-Hayter silt loams, steep phases. Associated chiefly with
its normal phase and with the hilly and steep phases of Talbott silt
loam, this complex occupies 439 acres on valley mountains. It is under-
lain by high-grade limestone on the lower steep slopes adjacent to the
small Intermittent streams that dissect the mountain slopes. Native
vegetation was a hardwood forest of oak, hickory, maple, black walnut,
and dogwood. Slopes range from 30 to 60 percent, but are predomi-
nantly in the lower part of the range. Surface drainage is very rapid,
and internal drainage is moderate. Small- or medium-sized areas are
on the northeast-facing slopes of Powell and Lone Mountains. and
Wallen Ridge.

Differences between this complex and the normal complex are chiefly
caused by the steeper slopes. This one is somewhat more eroded; the
proportion of the total area covered by colluvial materials is smaller;
and the average thickness of the colluvial deposition is somewhat. less.
As a result, conditions are less favorable for plant growth; good tilth
is more difficult to maintain; and tillage is more difficult.

Use and management—The present use of Talbott-Hayter silt loams,
steep phases, is fairly well adjusted to its physical use suitability ; but
management practices are not designed to conserve or improve the
complex. Practically all the soil is cleared and used almost entirely
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for pasture consisting chiefly of broomsedge mixed with other wild and
tame grasses. In some places bluegrass alone or mixed with white
clover is the dominant pasture plant. Some farmers use lime and
superphosphaie, but in many places no amendments are applied. No
special measures for eradicating weeds are used, and special methods
for controlling runoff are not practiced. Fair grazing is furnished
by the present pasture in spring and fall, but the pasture is usually of
poor quality in summer.

Because of its steep slopes this complex is poorly suited to cropland,
but under good management high quality pasture can be obtained.
Management requirements center about furmishing lime and fertilizer
to properly chosen pasture mixtures, preventing excessive runoff, and
controlling weeds and grazing. Management requirements are similar
to those of Talbott silt loam. steep phase

HOLSTON SERIES

The so1l of the Holston series is on the older, higher stream terraces
underlain by alluvium washed chiefly from acid shale and sandstone.
This soil is not so well drained as the Waynesboro soil but better than
the Monongahela soil. Relief is nearly level to sloping. Areas are
on the terraces along the Powell River and some of its tributaries that
flow through Powell Valley. Most of it is on gentle slopes and none
is seriously eroded.

To a depth of 8 to 10 inches the surface layer is gray to grayish-
vellow loose open fine sandy loam. The subsoil is yellow loam or silt
loam to brownish-yellow fine sandy clay or clay loam. This layer is
underlain by several feet of mottled yellow, brown, or red sandy clay
containing beds of water-worn gravel, which in turn is underlain by
limestone residuum or-bedrock. ~Only one type, the fine sandy loam, is
mapped.

Holston fine sandy loam.—This soil is on the older, higher stream
terraces underlain by old alluvium washed mainly from acid shale
and sandstone of the uplands. Native vegetation was a hardwood
forest of oak, hickory, and associated trees. Slopes are usnally less
than 7 percent but may be as steep as 15 percent. Surface drainage
is moderate to slow depending upon the slope, but internal drainage
is rather slow everywhere. Part of the 277 acres mapped is in small
areas on the older, higher terraces along the Powell River in asso-
ciation with the Sequatchie soils on the adjoining lower terraces and
with various soils from dolomitic materials on nearby uplands, Areas
also are on the terraces of small streams in Powell Valley associated
in a complex pattern with various soils of the terrace lands, colluvial
lands, and bottom lands. A small quantity is in the valley of Bi
Sycamore Creek associated chiefly with the Monongahela, Fhilo, an
Leadvale soils.

This profile is well developed. The surface 8 to 10 inches is gray
to grayish-yellow rather loose open fine sandy loam. It is strongly
acid and very low in organic matter. Good tilth is easily maintained
because of the light texture and friable consistence. Moisture con-
ditions are generally favorable for plant growth; although during
periods of dry weather, crops may be injured by lack of moisture.
The soil is ordinarily stone-free; but locally, chert fragments from
the adjoining upland slopes have rolled down onto the surface.
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The upper 4 to 6 inches of the subsoil is yellow or grayish-yellow
rather brittle loam or silt loam. It breaks sharply to yellow or
brownish-yellow fine sandy clay or clay loam, which in the lower part
is rather firm in place and contains some mottlings and -soft-brown
concretions, These layers range in thickness from 10 to 20 inches
and are underlain by several feet of yellow, brown, or red fine sandy
clay containing mottlings of brown, yellow, and gray. Lenses or
thin layers of sand, fine sandstone, and quartz gravel are present.
Limestone residnam or bedrock underlies this layer.

Other than small local differences in stoniness, slope, and erosion,
no significant variations are included.

UUse and management.—The present use of Holston {ine sandy loam
is fairly well adjusted to its physical properties, but management
practices for improving or conserving the soil are not used. Prac-
tically all the soil is cleared and used chiefly for corn, hay, and
tobacco; hut a small part is idle or fallow each year. Crops are not
rotated. Tobacco receives small or moderate applications of fer-
tilizer, and corn light applications; but hay generally is not fertilized.
Practically none o% the soil 18 ever limed. No practices for improving
soil moisture conditions are commonly used. . Under prevailing man-
agement, practices acre yields of 20 bushels of corn, 600 pounds of
burley tobacco, and 34 ton of lespedeza or mixed hay may be expected.

Requirements for good management vary somewhat from place
to place depending on local differences in slope and erosion. In gen-
eral, the requirements are concerned with the correct choice and rota-
tion of crops, use of lime and fertilizers; and, on the stronger slopes,
the prevention of erosion and conservation of soil moisture. The
soil can be conserved under a rotation including a row crop once in
3 or 4 years. Crops suited to the soil are corn, small grains, hay—
with the possible exception of alfalfa—vegetables and fruits. Burley
tabacco is fairly well suited, but yields and quality are somewhat lower
than on better drained soils on comparable slopes.  Although the soil
is derived from different materials, requireinents for fertilizers and
other amendments and practices for controlling runoff are similar
to those for Fullerton loam.

JEFFERSON SERIES

The Jefferson soils are on well-drained foot slopes and benches at
the base of mountains (pl. 9). They differ from the Caylor and
Allen soils (1) in being immediately adjacent to the mountain slopes,
whereas those soils are farther in the valley, and (2) in having parent
material derived almost entirely from sandstone material instead of
containing some shale and limestone. These soils are along the foot
of the Cumberland escarpment in Powell Valley and in the valley
of Big Sycamore Creek and along the creek valleys on Cumberlarid
Mountain. About one-fourth of them have nearly level to gently
sloping relief, and the rest are sloping. All areas are sufficiently
stony to interfere materially with tillage, but none is soverely eroded.

Although the profile is weakly developed, the gray or yellowish-
gray stony fine sandy loam surface layer is underlain by a brownish-
yellow silty clay loam or sandy clay loam subsoil. The substratum
1s colluvial material consisting of a mixture of fine sandy clay and
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Landscape in the Monongahela-Leadvale-Jefferson association. Tobacco in foreground is on Monongahela soil, corn in center on Philo
soils: buildings and pasture on Jefferson soil; the wooded slope of Powell Mountain in background on Muskingum soils.
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A, Landscape in the Montevallo-stony land-Leadvale agsociation. Montevallo
soils extend from immediate foreground to buildings; Leadvale soils are on the
benchlike area beyond the buildings; Philo soils in the narrow creek bottom
land; and Montevallo soils on steep slopes above the bottom land.

B, Landscape in the Monongahela-Leadvale-Jefferson association with Muskingum
soils on the mountain in background. Praectically all the valley is eleared land,
with corn and hay the important crops.
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sandstone fragments. Depth of this material varies and the under-
lying rock may be sandstone, shale, or limestone. _

Although these soils are stony, acid, and infertile, they are re-
sponsive to good management and are fairly well suited to cropland.
Their management requirements are concerned chiefly with the use
of soil amendments and the proper choice and rotation of crops. The
stony fine sandy loam and its sloping phase are mapped.

Jefferson stony fine sandy loam.—A total area of 627 acres of this
soil is mapped on the-well-drained fans and benches at the base of
mountain slepes. Relief i¢ 2 to 7 percent. The parent materials of
colluvium or local alluvium have rolled or washed from Muskingum
soils on the adjoining uplands. Native vegelation was a mixed forest
of oak, hickory, sourwood, sweetgum, dogwood, and shortleaf pine.
In the mountain section, hemlock, beech, maple, holly, and mountain-
laurel are commonly found.

Most of the soil 1s in small areas at the foot of the Cumberland
escarpment in Powell Valley associated chiefly with the sloping phase
and with Allen soil in the colluvial lands, with Talbott and Dewey soils
on the adjoining valley uplands, and with Muskingum soils on the adja-
cent mountain slopes. A small area is in the creek valleys on Cum-
berland Mountain in relatively long narrow strips along the base of
the mountain slopes. Muskingum soils are on the adjoining mountains
and Pope and Philo soils on the ereek bottom lands. It also is in the
valley of Big Sycamore Creek at the base of Brushy Ridge, on Powell
Mountain, and on Skagegs Ridge—all of which have Muskingum soils
on their slopes. The sloping phase and the Leadvale soils are asso-
ciated with it on the colluvial lands, and Monongahela, Tyler, Pope,
and Philo soils are on the stream terraces and bottom lands,

The rather weakly developed profile varies somewhat from place to
place. The 6- to 8-1nch surface layer is gray or vellowish-gray rather
loose stony fine sandy loam. It is strongly acid in reaction and low
in organic. matter. 'The moisture absorbing and retaining properties
are relatively poor because of the light texture, stoniness, and low
humus content of the soil. As a result, plants are injured by lack
of moisture even during short dronghty periods. Sufficient sandstone
fragments are on the surface and in the soil to interfere with tillage,
and good tilth is difficult to maintain,

The brownish-yellow subsoil is. friable light silty clay loam or
sandy clay loam. It is somewhat friable when dry and slightly sticky
when wet. At a depth of about 2 feet this layer grades into a domi-
nantly yellow sandy clay mottled with gray, brown, red, and yellow.
This colluvial deposit is several feet thick in most places and may be
underlain by sandstone, shale, or limestone.

A few variations are included. The depth of deposition of colluvial
material ranges from as little as 3 feet to more than 15. On Cumber-
land Mountain the parent material is derived entirely from sand-
stone material; whereas in the valley sections some shale and lime-
stone may be included. A few areas of the soil are so stony that
they cannot be cultivated.

Use and management —The present use of Jefferson stony fine
sandy loam is fairly well adjusted to its physical properties, but man-
agement practices designed to improve the soil or to compensate for
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its deficiencies are not commonly used. Practically all the soil is
cleared, with corn, lespedeza, tobacco, and vegetables being the chief
erops. A small acreage is used for pasture and some is idle. Crops
are not ordinarily rotated. Row crops are grown for a few successive
years, and the soil is then seeded to lespedeza for hay or pasture; but
m some places it remaings idle after the row crop and grows up to
broomsedge and brush. Tobacco receives moderate to large applica-
tions of complete fertilizer, but other crops are fertilized very lightly
-or not at all.  Very little of the soil is limed at regular intervals, and
ne special attempt is made to conserve soil moisture. Acre yields of
about 15 bushels of corn, 450 pounds of burley tobacco, and 14 ton of
lespedeza or mixed hay may be expected under the prevailing systems
of management.

Because of stoniness, low fertility, strong acidity, and poor tilth
and moisture conditions, good management requirements arve rather
exacting. Good management should improve or compensate for the
various unfavorable features of the soil. If other requirements are
met, the soil ean be conserved under & rotation including a row crop
once in 3 years. Vegetables, burley tobacco, corn, small grains,
timothy, and clover are among the crops suited to the soil. Tegumes
are important in rotations, for they increase the humus and nitrogen
contents and improve tilth and moisture conditions.

All crops require fertilizer, but applications should be made in rela-
Ltively moderate quantities at frequent intervals in order to meet the
immediate needs of each crop. Corn, small grains, and tobaceo should
receive complete fertilizers containing nitrogen, phosphorus, and pot-
ash, the proportion of potash being made relatively high for tobacco.
The requirements of potatoes and other vegetables are similar to those
of tobacco, Legumes need phosphorus, potash, and lime but no nitro-
gen. Tilth is greatly improved when legumes that have received
proper amendments are included in the rotation, but it can be further
unproved in most places by the removal of stones. Tillage should be
on the contour, especially on the steeper slopes; but where the soil is
carefully managed in other respects, other special measures for pre-
venting erosion and conserving soil moisture are generally unnecessary.

Jefferson stony fine sandy loam, sloping phase.—Slopes of this
phase are 8 to 15 pereent, and internal and surface drainage are some-
what rapid. Areas occur on the sloping fans and benches in relatively
long narrow strips at the base of mountains. The parent materials of
colluvium and local alluvium have rolled and washed from the Musk-
ingum soils on the mountain slopes. Native vegetation was a mixed
Torest of oak, hickory, sweetgnum, and shortleaf pine, with some hem-
lock, maple, beech, holly, and mountain-laurel in the sites with more
favorable meisture conditions.

The soil'is on Cumberland Mountain in association with Muskingum
soils on the adjacent mountain slopes and with Pope and Philo soils
in the nearby creek bottom lands. It is in Powell Valley associated
with the normal phase and the Allen soil on the colluvial lands and
with Talbott and Dewey soils on the nearby uplands. It also is in
Skaggs and Brushy Ridges and in the valley of Big Sycamore Creek
at the foot of Powell Mountain associated with the normal phase and
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Leadvale soils on the colluvial lands; with Monongahela, Tyler, Pope,
and Philo soils on the terraces and bottom lands; and with Lebew and
Muskingum soils on the nearby mountain slopes. The aggregate area
mapped is 1,653 acres.

The profile is similar to that of the normal phase; but where the
soil is cleared, more of the original surface layer is missing. The sur-
face 4 to 6 inches is rather loose stony gray or yellowish-gray fine
sandy loam. It is strongly acid in reaction and low in organic matter.
Favorable moisture conditions are moderately difficult to maintain
because of the stony, open, porous nature of the soil; and plants are
injured by lack of moisture during periods of drought. Sandstone
fragments on the surface and in the soil interfere with tillage. Where
the soil is in forest, the surface layer is about 8 inches thick, and the
upper inch or so is heavily matted with tree roots and staimed with
organic matter.

The hrownish-yellow subsoil is moderately friable stony fine sandy
clay loam to light silty clay loam. Tt is 18 to 24 inches thick and 1s
vnderlain by sandy clay colluvial material containing sandstone frag-
ments. Dedrock is at depths of several feet and may be either sand-
stone, shale, or limestone.

No significant variations are included other than those caused by
differences in the degree of erosion and in the total depth of the col-
luvial deposits.

Use and. management.—The present use of Jefferson stony fine sandy
Joam, sloping phase, varies from place to place; but where 1t is used
for crops, management is at a low level. About a fourth of the soil is
in forest, which is entirely on Cumberland Mountain. In the moun-
tainous section the cleared area is used chiefly for potatoes, vegetables,
and some corn; whereas in the valley section, burley tobbaco, corn,
and hay are the chief crops. Crops ordinarily do not receive any
fertilizer or other amendments in the mountainous area; but in the
valley section, tobacco is fertilized by most farmers, although corn and
hay ordinarily are not. Special practices for preventing erosion and
conserving soil moisture are not used. Under the prevailing system of
management, acre yields of about 13 bushels of corn, 875 pounds of
tobacco, and 14 ton of lespedeza may be expected.

Requirements for good management are similar to those for the
normal phase, but more care is needed to prevent erosion and conserve
s0il moisture. These requirements center about the proper selection
and rotation of crops and the use of lime and fertilizers in order to
(1) increase organic matter and nitrogen, (2) improve tilth and mois-
ture conditions, and (3) prevent erosion, Rotations including a row
crop once in 4 or 5 years are suited to the soil in its present condition,
but as soil conditions improve row crops may be grown more fre-
quently. This phase is suited to the same crops as the normal phase,
and requirements for fertilizer and amendments are essentially the
same. Contour tillage should be practiced on all the soil; and in some
places broad-base terraces will be effective in preventing erosion and
conserving soil moisture if they are carefully planned, constructed,
and maintained.



112 SOIL SURVEY SERIES 1939, NO. 5

LEADYVALE SERIES

The Leadvale soils are on imperfectly drained fans and benches
at the foot of shaly ridges (pl. 10, 4). Their parent materials are
derived from colluvial or Tocal alluvial deposits that have washed or
rolled from the Montevallo and Lehew soils on the adjacent ridges.
About 40 percent of the soils have nearly level or gently sloping relief,
and the rest have sloping relief. These soils differ from the Jeffer-
son in that they are darker in color, heavier in texture, stone-free,
more fertile, and have a hardpan. They are lighter in color, more
acid, less fertile, and not so well drained as the Caylor soils,

The surface soil is light grayish-brown or grayish-yellow silt loam
and the subsoil, yellow silty clay loam or silty clay. A mottled hard-
pan layer is at depths of about 2 feet. Acid shale or shale containing
thin beds of limestone is at depths of several feet.

Although of relatively small acreage, these soils are very impor-
tant from the standpoint of agriculture because they are generally the
most productive soils of the shale valleys. All are moderately eroded,
but they are at least fairly well suited to growing most” common
crops. Management requirements are concerned chiefly with proper
choice and rotation of crops, use of lime and fertilizer, improvement
of soil moisture conditions, and prevention of erosion on the stronger
slopes. The silt loam and its sloping phase are mapped.

Leadvale silt loam.—An imperfectly drained soil on the fans and
benches in valleys at the foot of slopes. “"The parent material is derived
from colluvium or local alluvium that has rolled or washed from
the nearby shale ridges. Native vegetation was a mixed forest of oak,
hickory, sourwood, dogwood, and shortleaf pine. Slopes range from
2 to 7 percent with the greater part of the soil having mild slopes.
Both surface and internal drainage are somewhat slow.

The total acreage mapped is 460 acres. Small-sized areas are in
Caney Valley, with Montevallo and some Lehew soils on the adjacent
uplands and Philo soils in the nearby bottom lands. Areas also are
in the valley of Big Sycamore Creek associated with Jefferson soils
on the colluvial lands; with Monongahela, Tyler, and Philo soils on
the nearby terrace and bottom lands; and with Montevallo, Lehew,
and Muskingum soils on the adjacent uplands. A small acreage is
mapped in a complex pattern in Powell Valley in association with
the Jeflerson, Taft, Robertsville, Lindside, Melvin, Dewey, and Tal-
bott series..

Although this is a relatively young soil, it has a distinct profile.
The sorface 10 to 15 inches is a light grayish-brown or grayish-
yellow friable silt loam that is low In organic matter and strongly
acid in reaction. Soil moisture conditions are favorable for most
crop plants except deep-rooted legumes as alfalfa. In periods of
heavy rains, the soil becomes saturated with water; but good tilth is
fairly easily maintained except when the soil is plowed when too
wet.

The 10- to 14-inch subsoil is moderately friable yellow silty clay
loam with a weakly developed nut structure. Some small black con-
cretions are in the lower part. It is underlain by yellow silty clay
heavily mottled with gray and brown, which is compact in place and
somewhat cemented. This layer is 3 or 4 feet thick and breaks into
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large nutlike aggregates that are easily shattered. It is underlain by
colluvium or local alluvium from acid shale or by shale bedrock.

Several variations are included. Areas at the foot of Brushy
‘Ridge in the valley of Big Sycamore Creek have a fine sandy loam
surface soil and a corresponding lighter subsoil. Some of the soil
near the heads of small intermittent drains has a less distinctly devel-
oped profile than normal. Soil mapped in Powell Valley contains
some limestone material and is underlain in most places by limestone,
but in a few places sandstone fragments are on the surface. In
places the soil is eroded to a considerable cxtent and acid shale bedrock
1s at shallow depths of 2 to 3 feel. None of these variations, however,
is of sufficient extent to change materially the use suitability or man-
agement requirements of the soil.

U se and management —Leadvale silt loam is used rather intensively,
for it is one of the few soils in the shale valleys suited to crops. All
of it is eleared and under cultivation. About half is used for corn, 15
percent, for tobacco, and most of. the rest for hay, with a small acreage
in gardens. Systematic rotation of crops is not practiced, and row
crops are grown by many farmers for as Jong a period as yields remain
profitable. Very little of the soil is ever idle. Moderate to large appli-
cations of fertilizer are used on tobacco, corn is fertilized lightly or
nat at all, and hay receives no fertilizer. Only a small part of the soil
is limed at regular intervals. Some attempt to improve drainage by
open ditches is made by a few farmers. Under prevailing manage-
ment practices, acre yie%,ds of about 25 bushels of corn, 750 pounds of
burley tobacco, and ‘three-fourths ton of lespedeza hay may be ex-
pected. Where lime is used in addition to other common practices,
about 114 tons of red clover and timothy are obtained.

Good management can be accomplished rather easily by correct
choice and rotation of crops, use of fertilizer and lime, and measures
for improving moisture and tilth conditions. Tf other management
requirements are met, the soil can be conserved under a rotation mclud-
ing a row crop once in 2 or 3 years. Most of the common field crops
are fairly well suited to the soil with the possible exception of such
deep-rooted legumes as alfalfa. Alsike clover, white clover, and pos-
sibly red clover will do well. Tobaceo is not well suited to the more
poorly drained part. Legumecs should have an important place in any
rotation, for they increase humus and nitrogen and improve tilth con-
ditions.  In short rotations, winter oats are excellent winter cover
crops; and if turned under early in spring, they are effective in supply-
ing some humus and nitrogen. :

Where legumes are grown lime isneeded. Lime also increases yields
of most other crops. Corn and small grains need complete fertilizers
containing moderate quantities of nirogen and large quantities of
phosphorus. Tobacco Tequires similar fertilizers, but the proportion
of potash shounld be somewhat higher. Potatoes and many other vege-
tables require essentially the same fertilization as tobacco. Legumes
require phosphorus but less nitrogen, and other hay erops need com-
plete fertilizers. Fertilizers and other amendments should be made
in moderate applications to meet the immediate needs of the crop.

Care in the selection of correct moisture conditions for tillage is
needed in order to prevent clodding or puddling of the surface soil.
Surface drainage can be feasibly improved by the use of shallow open

715082—-48——8
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ditches in some places, but it is doubtful that yields or use suitability
of the soil would be sufliciently improved by lile drains to justify the
cost of their constrnction,

Leadvale silt loam, sloping phase.—This phase oceurs on imper-
fectly drained fans and benches at the foot of hills, chieflly in shale
valleys. Its parent materials are colluvium and local alluvium washed
or rolled from the adjoining upland slopes. The soil was developed
under a mixed forest of oak, hickory, sourwood, and dogwood, with
considerable pine on the less favorable sites. Slopes range from 8 to
15 percent but are usnally less than 10 percent. Surface drainage is
moderate, but internal drainage is rather slow because of the hardpan
layer.

}z&n aggregate area of 713 acres is mapped. Most of it is in long nar-
row stiips lying between the stream bottom lands and the uplands in
Caney Valley. It is associated chiefly with Montevallo and Lehew
soils and to a small extent with Armuchee s0il on the uplands and with
the normal phase and Philo soils on the colluvial lands and bottom
lands, respectively. It also is in the valley of Big Sycamore Creek in-
association with similar soils and with Monongahela and Tyler soils
on the adjoining terrace lands. A small acreage in Powell Valley is
associated in a complex pattern with soils of the colluvial lands, ter-
race Jands, bottom lands, and valley nplands.

Alihough this seil'ig similar to the normal phase, it has lost part of
the original surface layer through accelerated erosion; and more
rapid surface drainage is becanse of the stronger slopes. The sur-
face 6 to 10 inches is grayish-hrown or grayish-vellow maoderately
friable heavy sil loam. ~ It is strongly acic%ii:n reaction and low in or-
ganic matter. Good tilth is moderately difficult to maintain because
of the eroded condition, acidity, and low humus content. Moisture
conditions’are generally favorable for plant growth, but the upper
soil may. become saturated with water during prolonged or heavy
rains. Most of the soil is stone-iree, but small sandstone fragments
are on the surface in a fow places.

The subsoil is yellow to light brownish-yellow light silty clay to-
silty clay loam with a weakly developed nut structure, It contains
some small soft black coneretions in the lower part and is 10 to 15
inches thick. It is underlain by a semicemented hardpan—this is
yellow silty clay heavily mottled and streaked with brown and gray.
It ig rather compact in place but shatters easily when moved. Water
moves slowly through this layer, causing saturation of the surface
soil and subsoil during wet periods a.n(% subsequent erosion. This
layer is of variable thickness and may be underlain by either silty
col]llclvium from the adjoining uplands, shale, or shaly limestone bed-
rock.

The chief variations are due to differences in texture and in the de-
gree of erosion. In a few places practically all the original surface
soil is missing, and the present plow layer is in the upper subsoil. In
many places the alluvial layer is thin, and shale bedrock is at a depth
of 3 feet or less. Near Brushy Ridge the soil has a fine sandy loam
surface soil and a corresponding lighter subsoil. In Powell Valley
the soil contains some limestone material and is possibly somewhat
heavier in texture. Some of these variations, especially those caused
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by erosion, may create local variations in the management require-
ments.

Use and management—The present use of Leadvale silt loam,
sloping phase, is similar to that of the nmormal phase. 1t 15 used
rather inlensively, and management practices are not designed to cor-
rect or improve unfavorable soil conditions to any great extent. Prac-
tically all the soil is cleared ; probably half or more 1s used for growing
row crops—chiefly corn with smaller acreages of burley tobacco and
vegetables, and most of the rest in hay crops—chiefly lespedeza, with
a small acreage that is idle or abandoned because of severe erosion.
A few of the better farmers use a rotation of a row crop, small grain,
and hay ; but in many places row crops are grown for several years in
succession followed by a few years of hay. Burley tobacco receives
moderate to large applications of commercial fertilizer, but corn and
small grains are fertilized only lightly and hay crops ordinarily not
atall.  Very little of the soil ig limed at periodic intervals. No speclal
practices for preventing erosion are used. Under common practices
of management, acre yields of about 23 bushels of corn, 13 bushels of
wheat, 675 pounds of burley tobacco, and between % and 34 ton of
lespedeza may be expected.

equirements for good management are similar to those for the
normal phase, but more practices for preventing crosion are needed.
1f other management requirements are met, the soil can be conserved
under a rotation including a row crop once in 3 or 4 years. A rotation
of a row crop followed by small gram seeded to a legume or legume-
grass mixture is well suited to the soil. It is fairly well suited to all
the crops commonly grown in the county with the probable exception
of deep-rooted legumes as alfalfa. Such legumes as alsike clover, red
clover, white clover, and possibly crimson clover will do fairly well;
and they should have an important part in any rotation, for they in-
crease the nitrogen and humus supplies and improve tilth and moisture
conditions. Barnyard manure is another important source of organic
matter and nitrogen and contains some potash in addition, but iv
should be used in conjunction with phosphate fertilizer to obtain the
correct balance of plant nutrients.

To insure success with legumes, it is necessary to neutralize soil
acidity by applying ground limestone, which also supplies calcium
to plants and aids in 1mproving tilth and moisture conditions. Corn
and small grains need complete fertilizers containing small to medium
quantities of nitrogen and potash and relatively large quantities ot
phosphorus. Requirements of burley tobacco are similar, but more
potash is required. Legumes or legume-grass mixiures require potash
and phosphorus but ordinarily no nitrogen. The needs of potatoes,
tomatoes, and many other vegetables are similar to those of tobacco.
Moderate applications of lime and fertilizers to meet the immediate
requirements of the crops are preferable to applying large quantities
at infrequent intervals. Where suitable crops are correctly rotated
and properly fertilized, tilth and moisture conditions are greatly im-
proved and surface runoff and erosion are greatly reduced; but con-
tour tillage is a good practice, and properly constructed and main-
tained broad-base terraces may possibly be useful in conserving mois-
ture and preventing erosion.
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LEHEW SERIES

The Lehew soils are moderately stony shallow sandy soils on sharp
steep ridges. They are associated chiefly with Montevallo and Mus-
kingum soils on the uplands and with Leadvale and Philo on the ad-
joming colluvial lands and bottom lands. Native vegetation was a
mixed hardwood and pine forest. These soils are on the sharp comby
ridges in the southeastern part of the county. About 97 percent of
the area is steep and the remaining 3 percent hilly. About a fourth
are cleared and have lost a large part of the original surface soil
through erosion.

These soils do not have a distinctly developed profile. The surface
soil is brown or purplish-brown fine sandy loam 6 to 8 inches thick
underlain by purple shaly or stony fine sandy loam. Turple and red
interbedded shale and sandstone bedrock is at a depth of less than 2
feet in most places.

Although these soils are less acid and more fertile than other shallow
sandy soils of the county, they are poorly suited to either crops or
pasture because of the stecp slopes, stoniness, and poor moisture condi-
tions and therefore are best used for forest. Only two types, the fine
sandy loam and its hilly phase, are mapped.

Lehew fine sandy loam.—Areas of this soil oceupy 9,470 acres on
the steep slopes of sharp-crested comby ridges and the crests of valley
mountains. The parent material was weathered. from interbedded
red, purple, and green acid shale and sandstone of the Rome forma-
tion and from purple and yellow slightly caleareous thin-bedded shale
and sandstone of the Sequatchie formation (9). The soil was devel-
oped under a mixed hardwood and pine forest.  Slopes range from 30
to 60 percent but are usually nearer 60 percent. Surface drainage is
very rapid and internal drainage rapid.

Long continuous strips of the soil occur on slopes of Comby Ridge
and Sycamore Knobs and along the Clinch River. In these places 1t
is associated with Montevallo soils on the uplands and Leadvale and
Philo soils in the colluvial lands and bottom Jands. Tt also is in narrow
bands immediately below the crests on the northwest-facing slopes of
Powell and Lone Mountains and Wallen Ridge and on the southeast-
facing slopes of Poor Valley Ridge. In these places Armuchee soils
are on the mountain slopes below and Muskingum soils on the crest and
opposite slopes.

Under forest, the 6- or 8-inch surface layer is brown or purplish-
brown friable fine sandy loam that is darkened by organic matter in
the upper 2 inches. The soil is strongly acid but is generally less so
than the Muskingum and Montevallo soils. Moisture conditions are
relatively poor because of the rapid surface runoff and the low water-
holding capacity. Blocky purple or red sandstone fragments are on
the surface and in the soil.

The subsoil is a mixture of partly weathered blocky fragments of
red, purple, and green shale and sandstone and brown or purplish-
brown fine sandy loam soil material. This layer is less than 2 fect thick
in most places and is underlain by red and purple thin interbedded
sandstone and shale. In some places near the crests of ridges, sand-
stone outcrops on the surface.
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As mapped, several variations are included. Where cleared, much
of the original surface soil is missing; and the present plow layer is
in the upper part of the original subgoil. In some places on the south-
east slopes of Comby Ridge the soil is similar to the Muskingum soils
and has a dominantly brownish-yellow or yellow subsoil. These areas
are mingled with the fine sandy loam in a complex pattern, and it was
not practical to delineate them on the soil map. On the crests of
Wallen Ridge and Powell and Lone Mountains the soil is a silt loam;
the underlying rocks contain thin beds of limestone or calcareous
shales; and the soil is slightly more fertile than typical—it is similar
to the Upshur soils of southwestern Virginia. On the northwest-fac-
ing slopes of Comby Ridge and Sycamore Knobs much of the soil bas
slopes of 70 percent or more. None of these variations is sufficient to
alter materially the use suitability or management requirements.

Use and management.—The present use and management of Lehew
fine sandy loam are variable. About 25 percent of the soil is cleared
and used for corn, hay, and pasture; and the remaining 75 percent is
in forest. Corn is grown for 1 or 2 years, after which the soil lies idle
for several years and broomsedge, other wild grasses, and various
scrubby trees become established. ~Some of the fields are pastured,
but in general they are not used at all. Where hay is grown, lespedeza
is the chief crop. “Fertilizers and amendments are not ordinarily used,
and crop yields are very low. Some of the soil on Powell Mountain
and Wallen Ridge is used for pasture in conjunction with the asso-
ciated Armuchee soils. Lime and phosphorus are used in some places,
and both quality and quantity of pasture are better than on the un-
fertilized soils.

Most of the soil on Sycamore Knobs is in the Norris Reservation,
where most of the land has been reforested. All the forested area has
been logged; and the present timber is largely small second-growth
and cull trees, mostly shortleaf pine with some hardwoods—chiefly
oak. Other than in the Norris Reservation, no special forestry man-
agement methods are ordinarily used.

Because of the steep slopes, shallow soil, stoniness, and unfavorable
moisture conditions this soil is poorly suited to either crops or pasture
but, is best used for forest. Some of it, however, that 1s closely as-
sociated with the Armuchee soils on Powell Mountain and Wallen
Ridge is apparently more fertile and has more favorable moisture con-
ditions. Some of these areas can be used in cenjunction with the
Armuchee soils for pasture purposes, and management requirements
will be similar to those for Armuchee silt loam, steep phase. The
soil that is now in forest should remain in forest, and most of the
cleared arcas should be reforested. The forest management require-
ments are similar to those of other shallow soils with steep slopes.

Lehew fine sandy loam, hilly phase.—This phase is on the milder
slopes of comby ridges in association with the normal phase and the
Montevallo soils. The soil is mapped on 319 acres in small areas on
foot slopes. It is similar to the normal phase and has essentially the
same profile, but it differs chiefly in having slopes of 15 to 30 percent.
Moisture conditions may be slightly better because of the milder slopes,
but, otherwise, conditions for plant growth are similar in the two

soils.
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No significant variations are included other than those caused by
differences in erosion.

Use and monagement—The present use of Lehew fine sandy loam,
hilly phase, is variable. Most of it is cleared ; part is used for corn ana
hay, but much is idle or abandoned. Improved farming practices are
not generally used, and yields are very low.

Use and management requirements are determined largely by the
use and management of the associated soils. Where the go1l 1s in suf-
ficiently large areas to warrant the expense of fencing, it may be profit-
ably used for pasture; and management requirements will be similar
to those for the Armuchee soils, Much of the soil, however, is in
small areas associated with nonagricultural soils, and forestry is its

best use.
LIMESTONE ROCKLAND (ROLLING)

Limestone rockland (rolling) is on gently rolling to stropgly rolling
upland slopes in limestone valleys. It is underlain chiefly by high-
grade slightly clayey limestone of the Black River formation and to
a lesser extent by slightly or moderately cherty limestone of the Stone
River formation. Native vegetation was a forest chiefly of redcedar
with some post oak, blackgum, persimmon, and other hardwoods that
are adapted to poor molsture conditions. Slopes range from 5 to 80
percent, but are usually more than 15 percent. Surface runoff is rapid
on all but the mildest slopes, and internal drainage is moderate.

A total of 5,287 acres is mapped, the largest areas of which are in
Cedar Fork Valley in tracts of 100 gcres or more. Tt is associated
chiefly with Rolling stony land (Talbott soil material), with smali
areas of Ooltewah silt loam in some of the larger lime sinks, and with
small or medium-gized areas of Dewcey cherty silt loam, Tt also is in
Powell Valley and the valley of Little Sycamore Creek, chiefly in small
or medinm-sized areas associated with Rolling stony land (Talbott soil
material) and Dewey and Talbott soils.

QOuterops on this land type differ from those on Rolling stony land
(Talbott soil material} both in quantity and nature. On the rolling
stony land outerops cover half or less of the land surface in most places
and are generally low and relatively narrow with fairly wide strips of
material resembling Talbott soil material between; whereas the out-
crops on this type cover 75 percent of the land area and protrude above
the surface in large masses with narrow strips of material similar to
the Colbert soil in the intervening spaces. This soil material is chiefly
almost black or dark-brown heavy silty clay from a few inches to 1
or £ feet thick. It is high in organic matter, and simple chemical
tests indicate that it is acid even though it is shallow over limestone
bedrock. Cracks and crevices in the underlying rock permit, free move-
ment of water, and leaching proceeds at practically the same rate as
in normal soils.

Because surface runoff is moderately rapid and the soil material i:
shallow with a low absorptive capacity, moisture conditions for plant
growth are very poor. Other than the relatively wide range of slopes
and local differences in the number and kind of outerops, this mapping
separation includes no significant variations.

Use and management.—Practically all of Limestone rockland (roll-
ing) is in a redcedar forest with some of the more drought-resistant
hardwoods in the more favorable sites. Some of the less rocky areas
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are partly cleared and used for pasture. On the better sites fair quality
pastures are obtained early in spring and late in fall, but they are very
poor during the rest of the year.

The requirements for good use and management vary from place to
place depending upon local variations in the number of outcrops, the
quantity of the land on any given farm, the kind and extent of other
soils on farms, and other economic and social factors. In general, the
land has so many unfavorable properties that it is not suited to use
as either cropland or pasture land and is therefore limited to forest
use; even though the kinds and yields of forest are much poorer than
on most other land types and soils. The chief forest management
problems are concerned with preventing forest fires and with the re-
moval of weed trees that might compete with the more desirable species
for the limited moisture and plant nutrient supplies. Under certain
conditions it may be practical to use some of the more level, less rocky
sites for pasture. On this land intensive practices will not be profit-
able, and the land should be used as nearly as possible in its natural
condition. Removal of most of the trees and seeding to suitable
pasture plants are probably the only special practices that can feasibly
be used on the best sites; whereas clearings alone may be the only
advisable step on others.

LIMESTONE ROCKLAND (ROUGH,

Large limestone outerops and boulders cover much of the surface of
Limestone rockland (rough). This rockiness, together with the steep
or precipitous slopes of 30 to 60 percent, makes the use of this land
impossible or impractical for anything other than forest. Surface
runoff is very rapid. Originally, thin forest stands of redcedar, pine,
and some of the more drought-resistant hardwoods—including post
oak, blackjack oak, and blackgum—covered the land.

Most of this land type is on the bluffs along the Powell River in the
northeastern part of the county associated with Limestone rockland
(rolling) and Rough stony land (Talbott soil material}. It also is
in one large continuous area of several hundred acres on Newman
Ridge. Small areas are along some of the streams in the limestone
valleys and cherty ridge sections of the county. The aggregate avea
mapped is 2,483 acres.

This land differs from Limestone rockland %rolling) in several
respects. It is on steeper slopes, the proportion of outcrops is greater,
the outerops are generally larger, the rocks are chiefly cherty dolomite
rather than high-grade limestone, and the small quantities of soil
materials more nearly resemble the Clarksville and Fullerton soils
than the Colbert. It differs {rom Rough stony land (Talbott soil
material) chiefly in that the rock outcrops are more numerous and
more rugged and the slopes are generally steeper.

Use and, management.—Moisture conditions and other factors ai-
fecting plant growth are unfavorable on Limestone rockland (rough).
At present, practically all the land is in a forest of redcedar and small
stunted hardwoods. Most of these trees have little value as timber,
and in many places they are inaccessible and difficult or impossible to
harvest. Although the forest is of very poor quality, the land is
suited to no other use and the present use should be continued. Spe-
cial forestry management practices cannot be profitably used, although
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forest fires should be prevented both as a measure for protecting ad-
joining forest on better lands and as a means of preserving the forest
that has some value in preventing excessive runoftf {from the steep
slopes.

LINDSIDE SERIES

‘L'he soil of Lindside series is on the imperfectly drained nearly
level bottom lands along the small streams in the limestone valleys:
It is associated chiefly with Melvin and Roane soils in the bottom
lands and with various soils of the colluvial lands derived chiefly from
limestone material. Small areas also are along stresms in the cherty
ridge sections.

Although this young soil does not have a definitely developed pro-
file, the 8- to 12-mnch surface layer is light-brown or grayish-brown
silt Joam underlain by mottled gray silty clay loam or silty clay.
The underlying stream alluvium is chiefly heavy material washed from
uplands underlain by limestone, but layers of sand and gravel are in
many places. Limestone or cherty dolomite bedrock is at depths of
several to many feet. One type, the silt loam, is mapped.

Lindside silt loam.—-Parent materials of this soil are derived
chiefly from alluvium washed from uplands underlain by limestone, but
part of ihe soil is derived from dolomitic materials, shale, and sand-
stone. The soil was developed under a hardwood forest of water-lov-
ing oak, maple, beech, and sweetgum. Slopes are less than 3 percent.
Surface drainage is moderate but internal drainage is slow.

The soil is chiefly in long narrow strips along the streams that drain
the valley of Little Sycamore Creek and Powell and Cedar Fork
Valleys. Melvin silt loam is the chief assoctated soil in the bottom
lands, and various limestone soils are on the adjoining uplands. Small
areas also are along some of the larger streams in the cherty ridge sec-
tions in association with Melvin and Roane soils in the bottom lands,
Greendale soils on the colluvial lands, and chiefly Clarksville and
Fullerton soils on the uplands.

This young soil does not have a definitely developed profile. The
surface 8 to 12 inches is grayish-brown or light-brown heavy silt loam.
Reaction is slightly to medium acid, and the organic-matter content
is low to medium but is generally higher than that of the adjoining
upland soils. Good tilth is moderately easy to maintain, although the
soil becomes cloddy or puddled if tilled when too wet and tillage oper-
ations may be seriously impeded.

The gray subsoil is silty clay loam or silty clay heavily mottled with
yellow and brown. Moisture moves through this layer slowly and it
1s usually saturated with water. At a depth of 12 to 36 inches it is
underlain by heavy dominantly gray stream alluvium chiefly from
limestone material containing some layers and beds of sand and
gravel. Limestone or cherty dolomitic bedrock is at a depth of a few
to many feet.

The chief variations are in the thickness of the surface and other
layers. Areas along the streams in the cherty ridge section are some-
what lighter in texture and have a small quantity of chert in the sur-
face layer and a relatively large quantity in the underlying alluvinm.
One or two small areas of a well-drained brown soil are included.

Use of momagement~—The present use and management of Lind-
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side silt loam vary from place to place, but in general they are not
well adjusted to the physical properties of the soil. Practically all
the soil is cleared-—about 40 percent is used for corn, and the rest is
in hay and pasture with small acreages of small grains and other
crops, Practically no Iime, fertilizer, or other soil amendments are
used, but in a few places open ditches are used to remove excess sur-
face water. Under current practices of management, corn yields
about 35 bushels an acre; wheat, 11 bushels; lespedeza, 1 ton; and
timothy and clover, 114 tons.

Requirements for good management are comparatively simple,
although the kinds of crops that can be grown are limited by imper-
fect drainage. Corn, soybeans, lespedeza, redtop, alsike clover, and
red clover do fairly well; but the soil is not well suited to growing
burley tobacco, alfalfa, barley, and other crops thiat have deep root
gystems or require good drainage. Row crops can be grown continu-
ously witheut seriously injuring the soil, but short rotations are gen-
erally more practical from the standpoint of good farm management.
Winter cover crops are needed to prevent scouring or washing of the
goil by overflow waters and to supply humus and nitrogen when
plowed under in spring. Where such a practice is followed, corn and
other crops may not require additional supplies of nitrogen, but phos-
phorus and possibly potash will probably give profitable increases in
vields. Lime may be necessary to obtain good stands of legumes, but
the need for lime should be determined by means of simple soil tests,
inasmuch as part of the soil may he fairly well supplied with lime.
Surface drainage can be improved by the use of open ditches. Tile
drains may be useful in some places, but they should not be constructed
without eareful planning by a competent engineer.

MELVIN SERIES

The soil of the Melvin series is on level, imperfectly drained bottom
lands along the small streams of the limestone valleys. It is closely
associated with the Lindside soil and is underlain by young stream
alluvium washed largely from uplands underlain by limestone mate-
rial. Areas are in tﬁe fimestone valleys, and small acreages also are
in some of the cherty ridge sections.

Although this soil does not have a definitely developed profile, the
upper layer is dominantly gray silt loam containing brown splotches.
It is underlain by heavy gray or bluish-gray material mottled with
yellow and rust {)rown, which in turn is underlain by heavy gray
stream alluvium chiefly from limestone material containing beds or
lenses of sand and gravel. The silt loam is the only type mapped.

Melvin sili loam.—This soil is on slopes of 1 to 2 percent along
small streams. The parent material is derived from young stream
alluvium washed largely from uplands underlain by limestone mate-
rial, although part of the soil in the cherty ridge section is derived
chiefly from dolomitic materials. Native vegetation was a water-
loving hardwood forest with some willow, cattails, sweetflag, and vari-
ous sedges in some of the wettest places. Both surface and internal
drainage are very slow, and the soil is subject to annual overflow.
Small areas of the 508 acres mapped are aleng the streams that drain
Powell and Cedar Fork Valleys and the valley of Little Sycamore
Creek in close association with Lindside silt loam in the bottom lands
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and with various limestone soils on the adjacent uplands. Small areas
also are along some of the larger streams 1n the cherty ridge section in
association with Roane and Lindside soils on the bottom lands and with
Clarksville and Fullerton soils on the nearby uplands. -

This young soil does not have a distinetly developed profile. The
surface 6 to 12 inches is gray heavy silt loam containing splotches of
brown. 1Lt is medium acid in reaction and low in humus but in many
places may contain partly decomposed plants.

The gray or bluish-gray subsoifis heavy silty clay loam or silty clay
containing yellow and rust-brown mottlings. Soft brown or black
concretions may be present. This luyer is variable in thickness and
is underlain chiefly by heavy gray stream allovium washed largely
from limestone materials, but in places there are some sandy or gravelly
iaycrs. Limestone or cherty dolomite bedrock is at depths of several

eet.

The chief variations are due to differences in the thickness of the
various layers and the color and degree of mottling. Locally the
surface soil may be silty clay loam or silty clay. Areas in the cherty
ridge section may have some chert on the surface and in the soil. A

" few small spots are very poorly drained and could be separated as a
swampy phase if they were of sufficient extent.

Use and management.—The present use and management of Melvin
silt Joam vary from place to place, but they are not generally well
adjusted to the physical propertics of the soil, Most of the year the
soil is too wet to permit ordinary tillage operations, and only plants
that can thrive on soils saturated with water can be expected to do
well. Practically all of it is cleared ; most of it is used for pasture, but
some corn-.and a small acreage of wheat are grown on some better
drained areas. Lime, fertilizer, and other amendments are never used.
In a few places attempts are made to improve surface drainage by
the use of open ditches. Corn and wheat yields are low, and pasture is
relatively poor in quality and low in yields.

Requirements for good management are concerned chiefly with
using lime and fertilizer and improving drainage for suitable pasture
plants. Bluegrass, white clover, alsike clover, common lespedeza, and
redtop may be expected to do fairly well. A mixture of bluegrass and
white clover makes an excellent pasture if fertilized with phosphorus
and lime. Lespedeza and redtop stands can be obtained with Iittle
or no amendments; but the quantity and quality of pasture is poorer,
and it will soon be crowded out by various wild grasses and weeds.
Weeds should be removed by clipping. Surface drainage can be im-
proved by open ditches, but tile drains are so costly that their use is
not likely to be profitable. Improved surface drainage increases the
length of the grazing periods. The wettest part of the soil is not
suited to tame pasture and should he allowed to remain in natural
vegetation.

MINE DUMPS

Tailings and refuse from coal mines cover 92 acres in the Cumber-
land Mountain section. These materials consist chiefly of large piles
of shale and other waste rock. At present they apparently have no
economic value and destroy any value the land might have for grow-
ing timbér. As mining operations continue the acreage of these waste-
lands will increase. :
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MONONGAHELA SERIES

The soil of the Monongahela series is on nearly level imperfectly
drained old stream terraces well above the level of present overflow
(pl. 10, B). It closely resembles the Taft soil, differing chiefly in that
its parent material is derived from old alluvium washed from uplands
underlain mainly by sandstone and shale rather than from limestone
material. Native vegetation was a hardwood forest. All the soil is
in the valley of Big Sycamore Creek.

The profile is similar to that of the Taft soil, but the texture of this
soil is generally somewhat lighter. The grayish-brown to gray silt
loam surface layer is underlain by a yellow or brownish-yellow heavy
gilt loam or light silty clay loam subsoil. A mottled gray and yellow
hardpan is at a depth of 18 to 24 inches. The underlying material is
heavy mottled gray stream alluvium. Acid shale bedrock 1s at a depth
of several feet. Only one type, the silt loam, is mapped.

Monongahela silt loam.—7The soil is on nearly level imperfectly
drained old stream terraces. The parent material is of old stream
alluvium washed largely from uplands underlain by acid shale. Some
sandstone and limestone materials also are present. The soil was de-
veloped under a hardwood forest of oak, some hickory, gum, and sour-
wood. Slopes are less than 7 percent with the greater part having
slopes of less than 3 percent. Both internal and surface drainage are
somewhat slow. All of the 151 acres mapped is in the valley of Big
Sycamore Creek in the general vicinity of Howard Quarter. It is
assoclated with Tyler, Leadvale, Jefferson, Philo, and Atkins soils on
the adjacent terrace lands, colluvial lands, and bottom lands, and with
Montevallo, Muskinguni, and Lehew soils on the nearby uplands,

The profile is similar to that of Taft silt loam, but the soil texture
is generally somewhat lighter. The surface 6 to 8 inches is grayish-
brown to gray silt loam. It is strongly or very strongly acid in reac-
tion and low inorganic matter. Good tilth is fairly easy to maintain;
although if plowed or tilled when too wet, the soil puddles. Moisture
conditions are generally favorable for most plants except certain
deep-rooted legurnes, as alfalfa, and certain other crops, including
burley tobacco and barley. During heavy or prolonged rains, the
surface layer becomes saturated with water, whereas during droughts
it becomes very dry.

The 12- to 18-inch subsoil 1s yellow or brownish-yellow heavy silt
loam or light silty clay loam with a weakly developed nut structure.
It is underlain by a hardpan layer ithat is dominantly gray in color
but is heavily mottled with yellow and brown. This layer is compact
in place and is lightly cemented; 1t i3 relatively impermeable to water
and impedes movement of moisture, which partly accounts for the
alternate wet and dry conditions of the upper soil layers. The mod-
erately heavy substratum of old stream alluvium is from a few to sev- -
eral feet thick and is underlain by acid shale bedrock. No significant
variations are mapped.

Use and management.—All of Monongahela silf loam is cleared and
is used chiefly for hay and pasture, although a small part is in tobacco,
corn, and small grains. Lespedeza mixed with tame and wild grasses
is the principal hay and pasture crop. Crops are allowed to remain
for several years; and the soil is then planted\ 1o corn, burley tobacco,
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or wheat for 1 or 2 years, after which hay crops are again seeded.
Small applications of fertilizer are used on corn and small grains, but
hay ordinarily receives none. Very little of the soil is ever limed.
In a few places open ditches are used to remove excess surface water,
Under current practices of management, acre yields of about 15 bush-
els of corn, 10 bushels of wheat, and 14 ton of lespedeza or mixed hay
may be expected.

Requirements for good management are comparatively simple, al-
though the kinds of crops that can be grown are somewhat limited
by imperfect drainage. Aside from proper selection and rotation of
crops, the chief management requirements are concerned with the use
of Iime and fertilizer and some practices for improving moisture con-
ditions. Imasmuch as the physical properties of the soil are similar
to those of Taft silt loam, management requirements are essentially the
same.

MONTEVALLO SERIES

The Montevallo soils are on the hilly and steep slopes of knobs and
hills underlain by acid fissile shale (pl. 11, 4). These soils are mapped
in association chiefly with the Lehew soils on the uplands and with the
Leadvale and Philo soils on the adjoining colluvial lands and bottom
lands. Native vegetation was a mixed forest of hardwood and short-
leaf pine. Areas are in the shale ridges in Caney Valley and the valley
of Big Sycamore Creek. About 60 percent of the soil is steep and
40 percent, hilly. Most of the soil is severely eroded.

The soils do not have definitely developed profiles. In most places
they have a thin light brownish-gray shaly silt loam surface soil a few
inches thick underlain by a mixture of shale fragments and grayish-
brown silty soil material. Variegated acid shale bedrock is at depths
of 18 to 24 inches.

Because these soils are extremely acid, low in organic matter and
fertility, poor in moisture conditions, and severely eroded, they are
not suited to crops or pasture and are best used for forest. Manage-
ment requirements are chiefly concerned with the use and management
of forest. The soil is mapped in one type and one phase—the shaly
gilt loam and its hilly phase.

Montevallo shaly silt loam.—This soil is on steep slopes of 80 to
60 percent on the cone-shaped knobs and-hills bordering shale valleys.
It was developed from parent materials weathered from acid fissile
shale chiefly of the Conasauga and Rome formations but also of the
Chattanooga formation (/3), (14). Native vegetation was a mixed
forest of hardwood and pine. Both internal and surface drainage
are rapid. A total area of 1,726 acres is mapped on the ridges on
either side of Caney Valley and on hills and knobs in the valley of
Big Sycamore Creek in association chielly with the hilly phase and
Lehew goils on the uplands and with Leadvale and Philo soils on the
adjoining colluvial lands and bottom lands.

The profile is not distinctly developed. The surface 4 to 6 inches
is loose open light brownish-gray shaly silt loam underlain by a mix-
ture of yellow, red, purple, and green shale fragments and grayish-
brown silty soil material. Variegated red, green, purple, yellow, and
gray acid fissile shale bedrock is at depths of less than 2 feet in most
places. Reaction is very strongly acid and organic-matter content very



Soil Survey of Claiborne County. Tenn. PLATE 11

A, Typical farm dwelling on the Monicvallo-stony Jand-Leadvale association.
Leadvale soils are in foreground and Montevallo soils on steep ridge in back-
ground. These soils are very poorly suited cither to erops or to pasture, but
under good management a small proportion is suitable for erops,

B, Recently cleared area of Muskingum stony fine sandy loam. Corn had been
grown, but low yields resulted in abandonment of the field. Dead chestnut in
foreground.



1 Survey of Claiborne County, Tenn. PLATE 12

Close?up view of the surface of eroded Talbott soil. The drying of the silty clay loam material forms cracks. Heavy rains wash soil
material into these cracks, cause the soil material to swell, and have a packing effect. This repeated shrinking, swelling, and packing
is largely responsible for the unfavorable physical properties of the surface layer. :
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low. Moisture conditions for plant growth are poor because of the
low water absorbing and retaining properties and the large loss of
water in surface runoff. Where the soil is severely eroded, all the up-
per layers may be missing and shale bedrock is exposed at the surface.
In such places, conditions for vegetative growth are extremely poor.

The chief variations are in the degree of erosion and the color of the
underlying shale. One variation of considerable extent is in the
valley of Big Sycamore Creek where the soil is underlain by black
shale. In some places where the underlying rocks contain a few thin
lenses and beds of limestone, the soil may be somewhat more fertile
than normal; but in general the difference is not large enough to alter
the physical use suitability. These areas resemble the Litz soils of
southwestern Virginia.

Use and managément.—Present use and management of Montevallo
shaly silt loam are poorly adjusted to its physical properties. Prac-
tically all the soil has been clearcd and used for growing crops at some
time. Tts natural fertility was soon exhausted, however, and most of
the soil became severcly eroded after being used for crops a few years.
At present most of it is abandoned; thin stands of shortleaf or Vir-
ginia scrub pines are on many of the old fields, whereas broomsedge
and brush are on others. On some of the more severely eroded areas,
vegetation of any kind is very sparse. In some places the soil is used
for growing corn and lespedeza. TFertilizers and amendments are not
ordinarily used; yields generally are very low and become successively
lower where the soil is used for crops year after year. Forest is poorly
managed, and no practices to maintain or improve the forest stand are
used. No attempts are made to control grazing or prevent fires, and
in many places trees are cut as soon as they are large enough to yield
one small plank. _

Because of its eroded condition, steep slopes, low fertility, extreme
acldity, and poor moisture conditions, this soil is not suited to either
crops or pasture. Tt is best suited to forest, although both quantity
and quality of timber is low as compared with that obtained on more
productive soils. Areas now cleared should be reforested in order to
stabilize the soil and to prevent further erosion and damage to adjoin-
ing colluvial and bottom lands by overwash. Some preparation of the
soll may be necessary before irees can be successfully planted. Gullies
can be controlled by check dams. Phosphate fertilizer may be bene-
ficial to young trees. Varieties of pines are best suited, although hard-
woods may do fairly well on some of the more favorable sites. Adfter
trees are planted, they should be protected from fire and grazing by
livestock and some measures for control of insect pests and diseases
may also be required. Systematic harvesting of timber is needed in
order to remove undesirable and mature trees and insure a continued
crop and income from the forest.

Montevallo shaly silt loam, hilly phase.—Areas of this phase are
on hilly slopes underlain by acid fissile ghale chiefly of the Conasguga
formation but also of the Rome and Chattanooga formations (13%,
(14). Slopes range from 15 to 30 percent, and both surface and inter-
nal drainage are rapid. The goil is on the ridges and knobs bordering
Caney Valley and on low knobs and ridges in the valley of Big Syca-
more Creek. The aggregate area of 1,272 acres usually is in small or
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medium-sized areas on the lower slopes and benches, with the normal
phase and Lehew soils on the adjoining uplands and with Leadvale and
Philo scils on the adjacent colluvial and bottom lands. ~ Native vege-
i:atifon_was a mixed forest of oak, blackgum, some hickory, and short-
eaf pine.

Thlt)a profile is similar to that of the normal phase, but more of the
upper layers of this phase have been removed by erosion because of
more intensive use. The upper few inches are loose open brownish-
gray shaly silt loam. This is underlain by a mixture of variegated
acid shale and grayish-brown silty soil material. Red, purple, green,
yellow, and brown shale bedrock is at a depth of less than 2 feet.
Where the soil is more severely eroded, the shale bedrock is exposed
at the surface in many places. The soil is very low in organic matter,
extremely acid in most places, and very low in phosphorus and nitro-
gen. Moisture conditions for plant growth are very poor because of
the large losses of water in surface runofl and the low water-holding
capacity of the soil.

Several variations are mapped. On the lower slopes of some hills
the underlying rocks contain thin beds of shaly limestone, and the soils
resemble those of the Litz series of southwestern Virginia. In the
valley of Big Sycamore Creek the soil is underlain by black shale. A
few small areas on the tops of hills have slopes of less than 15 percent.
Other small areas with a heavy, sticky, plastic subsoll are on the slopes
along the south end of Straight Creek in the southern part of the
county and on the lower slopes of the west end of Powell Mountain.
None of these variations is of sufficient extent to significantly alter the
use suitability of the soil.

Use and management.—As with the normal phase, the present use of
Montevallo shaly silt loam, hilly phase, is very poorly adjusted to the
physical characteristics of the soil. At present practically all the soil is
cleared, and most of it has been cultivated at some time. Much of the
soil 1s now abandoned; but some is used for growing corn, hay, and
pasture. Where it is used for growing corn, plowing is the only special
preparation made; this i$ usually done on the contour, largely from
necessity. Common lespedeza is grown by a few farmers, but hay
and pastures are largely a mixture of broomsedge and other volunteer
or wild grasses. Fertilizers or other amendments are not ordinarily
used on either crops or pastures, and yields are very low. After a few
vears’ use as cropland or pasture land under common management,
yields become so low that the soil is abandoned. Some of the more
severely eroded abandoned fields are devoid of any kind of vegetation,
but thin stands of Virginia scrub pine, persimmon, and broomsedge
are in most places. Most of the fields are entirely idle, but a few far-
mers use them for grazing purposes,

In general, conditions for plant growth are so poor that the soil is
not suited to usc as either cropland or pasture land. Although some
areas that contain small quantities of limestone materials in the under-
Iying rock are normally somewhat more fertile, they were so poorly
managed in the past that they are now severely eroded and their pres-
ent productivity is very low. The best use for the soil is forest; forest
management requirements and practices are similar to those for the
normal phase.
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MUSKINGUM SERIES

The light-colored Muskinguin soils are the shallow sandy acld soils
on the slopes of the even-crested mountain ridges underlain by light-
colored massive sandstone and conglomerate (pl. 11, B). These soils
oceupy about 18.6 percent of the county area. They are in broad areas
associated chiefly with Rough stony land (Muskingum soil material) in
the uplands but also with the Lehew and Montevallo soils in the Great
Valley section. Jefferson, Leadvale, Pope, and Philo soils are on the
adjoining colluvial and bottom lands. One large almost continuous
ares occurs in the Cumberland Mountain section, but smaller ones are
on the mountains of the Great Valley section. Most of the soil is stony,
and nearly all of it is in forest. Very little of the area is eroded.
About 92 percent of it is steep and 8 percent, hilly.

These soils do not have well-developed profiles. Typically the sur-
face soil is grayish-yellow or yellow stony fine sandy loam underlain
by a brownish-yellow fine sandy clay subsoil. Massive acid sandstone
011" conglomerate bedrock is at shallow depths of less than 3 feet in most
places.

Because of steep slopes, shallow depth to bedrock, low inherent fer-
tility, and stoniness, these soils are of little agricultural importance.
They are poorly suited to either crops or pasture and can best be used
for forest. Although the rate of growth and quality of timber is likely
lower than on the more fertile soils, the nse and management of the
soil are concerned almost entirely with forestry practices. The stony
fine sandy loam and its deep phase are mapped.

Muskingum stony fine sandy loam.—A shallow soil on steep
mountain slopes underlain by acid sandstone, conglomerate, and shale.
In the Gumberland Mountain section these rocksare of the Lee, Brice-
ville, Scott, and Anderson formations; and some contain coal beds,
On Powell Mountain and Wallen Ridge the underlying rocks are mas-
sive fine-grained sandstones of the Clinch formation (9), (74);

whereas on Poor Valley Ridge the rocks are of the Clinton formation.
Native vegetation was a mixed hardwood forest of oak, hickory, chest-
nut, and yellowpoplar. On Cumberland Mountain some linden, beech,
maple, and walnut were on the lower slopes where moisture conditions
were more favorable, but on the more droughty sites shorileaf and
Virginia pines were present. Slopes range from 30 to 60 percent,
with much of the relicf being 40 to 45 percent in gradient. Both sur-
face and internal drainage are rapid.

This is the most extensive soil type in the county, occupying 17.1
percent of the county area, or 47,609 acres. The soil is in one large
almost continuous area of about 86,000 acres in the Cumberland Moun-
tain section. It is associated with the deep phase and Rough stony
land (Muskingum soil material). Pope, Philo, and Atkins soils are
on the adjoining bottom lands and Jefferson soils are on the colluvial
lands. Inthe Great Valley section the soil is in long continuous strips
on the sontheast-facing slopes of Powell and Lone Mountains and
Wallen Ridge and on the northwest-facing slopes of Poor Valley
Ridge. T.ehew and Montevallo soils are on the nearby uplands and
Philo, Leadvale, and Jefferson are in the bottom and eolluvial lands,

Like other shallow soils the profile is not well developed, but the
following desecription obtained on Cumberland Mountain in the north-
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western part of the county is representative of much of the soil. A
thin layer of forest litter 1 or 2 inches thick is on the surface, and
many flat slabs of sandstone are in places. The upper 2 inches of soil
1s a loose gray fine sandy loam stained in the upper part with organie
matter. This layer is heavily matted with fine tree roots. The next
6 inches 1s grayish-yellow or yellow stony fine sandy loam that is very
strongly acid in reaction and low in organic matter. Roots and air
move freely through the soil, but moisture conditions arc only fair
because of the open, porous nature of the so1l and the steep-slopes.

The brownish-yellow fine sandy clay subsoil contains a large quan-
tity of sandstone fragments. The lower part of the layer is mottled
with red, brown, and gray. At a depth of about 16 to 24 inches it
is underlain by massive sandstone or conglomerate bedrock that may
contain some shale layers in places. The rock floor is uneven, and
surface outcrops and ledges are in many places.

Several variations are mapped. In cleared areas most of the orig-
inal surface sgoil is missing, and the original subsoil is now at the
surface. On Brushy Ridge in the valley of Big Sycamore Creek the
soil has a heavy clayey subsoil under the sandy surface layer. On
the west ends of Powell Mountain and Skaggs Ridge a few small areas
that resemble the Hector soils have a red subsoil. On the north slope
of Poor Valley Ridge the soil has a teddish subsoil owing to the pres-
ence of iron ore in the parent material and underlying rocks. On
Cumberland Mountain small or medinm-sized areas of Muskingum
stony fine sandy, loam, deep phase, and Rough stony land (Muskingum
goil material} are included because the heavy forest growth and rough
relief made close traverse of much of this mountain area either imprac-
tical or impossible. None of these variations is of suflicient extent
Lo alter materially the use suitability or management of the soil.

Use and management.—Probably more than 95 percent of Muskin-
gum stony fine sandy loam is in forest, but a small acreage is cleared
and used for growing corn and pasture. In general no management
practices other than plowing, cultivating, and harvesting are used;
and yields are very low even on newly cleared areas. The low inherent
fertility is soon exhausted, and the soil is abandoned after a few

ears.

d Forest management. practices are variable. Tn the Great Valley
section much of the soil is owned in relatively small tracts. All the
first-class timber has been cut, and timber is now harvested as fre-
quently as merchantable trees mature. The present stands are poor
in both quantity and quality; they contain a relatively large pro-
portion of small and cull trees of the less useful species. Much of the
present timber is injured by fire, inasmuch as few precauntions for fire
control are used.

Forest in the Cumberland Mountain section is better managed.
Land in this area is owned largely by one corporation. Most of the
timber is cut under contract, and selective cutting is practiced—trees
of less than 16 inches in diameter at breast height are left. Harvesting
timber is carefully checked by frequent visits of representatives of the
landowners to all logging operations. All the logs cut in the valley of
Tackett Creek are hauled to Duff in Campbell County where they are
sawed by a band mill into railroad ties, heavy timbers for construction
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purposes, and rough lumber. In the rest of the area logs are hauled
by teams or trucks to portable mills where they are sawed into cross
ties, lumber, and mine timbers. Measures for prevention and control
of forest fires are used, but a few severely burned areas are in the
forest. Practically all the first-class trees have been harvested. Pres-
ent stands consist largely of small or second-growth oak and yellow-
poplar with some linden, beech, maple, and hemlock in the more
favorable sites.

Inasmuch as the soil is suited to neither crops nor pasture because
of its steep slopes, low inherent fertility, stoniness, and poor moisture
conditions, it is best used for forest. Management requirements are
concerned chiefly with the conservation and use of forests and are
discussed in the section on forests. In gemeral, the soil can be more
advantageously used and managed where it is in large tracts under
single ownership rather than i small tracts, but many economic,
sociological, and other factors affect use and management and must be
considered before definite recommendations for specific areas can be
made.

Muskingum stony fine sandy Joam, deep phase.—This phase is
very similar to the normal phase, but the relief is milder—slopes range
from 15 to 30 percent. It was developed from similar parent material
on mountains underlain chiefly by sandstone under a similar type of
forest. Moisture conditions are possibly slightly more favorable be-
cause of the milder slopes, but both internal and surface drainage are
rapid. More of the soil is cleared, and consequently more of the origi-
nal surface soil has been lost through erosion.

Small areas of this soil are on the hilly tops and foot slopes of
Cumberland Mountain associated with the normal phase and with
Jefferson, Pope, Philo, and Atkins soils. It is in moderately large
areas on Brushy and Skaggs Ridges in the southeastern part of the
Great Valley section. The aggregate area mapped is 4,103 acres,
Included variations are comparable to those of the normal phase.

Use ond management—Present land use and management are
poorly adjusted to the physical properties of Muskingum stony fine
sandy loam, deep phase. Most of the soil is cleared and used for
growing corn, hay, and pasture. No improved management practices
are ordinarily used: Crops are not rotated, fertilizers and amend-
ments are not used, and no attempt is made to control runoff and pre-
vent erosion. Yields are very low and become progressively lower
under prevailing systems of management. When the low natural
fertility is exhausted the soil is abandoned and grows up in Virginia
scrub pine. Where most severely eroded the abandoned soil has little
vegetation of any kind, but in other places broomsedge and brush soon
become established. Forest management is the same as that on the
normal phase.

Although moisture conditions are slightly better than in the normal
phase, this soil is not suited to either crops or pasture because of strong
slopes, stoniness, shallowness to bedrock, and low inherent fertility.
It therefore is best suited to forest, and its forest management require-
ments are essentially the same as those for the normal phase.

715032—48——9
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OOLTEWAH SERIES

The soil of the Ooltewah series is in the bottom of relatively small,
shallow, nearly level lime sinks. Most of it is in Powell Valley, but
small arcas are in all the limestone valleys. The soil is generally free
of chert and stone, and none is eroded or susceptible to erosion. Al-
though this young soil does not have a well-developed profile, in
general, it has a light-brown or grayish-brown surface soil and a
mottled gray subsoil. The parent material, derived from local allu-
vium and colluvium washed {rom the surrounding limestone uplands,
is underlain at depths of several to many feet by limestone bedrock,
Only one type, the s1lt loam, is mapped.

Ooltewah silt loam,—This soil is on the nearly level bottoms of
small shallow lime sinks and depressions in limestone valleys. Tts
parent material was derived from local alluvium and colluvium chiefly
from Dewey and Talboft soils, but materials from Fullerton and
Clarksville soils are in some places. Native vegetation was a hard-
wood forest of oak, hickory, maple, and some willow. Slopes are from
less than 1 to about 3 percent; hence there is practically no surface
drainage because the soil is in depressions without outlets, and internal
drainage is moderately slow. Most of the 523 acres mapped is in
small eircular or elliptical shaped areas in small depressions in Powell
Valley. Dewey and Talbott soils are on the adjoining uplands, and
the Guthrie soll is in the depressions, A few areas ar¢ in lime
sinks in the cherty ridges west of New Tazewell near the head of Big
Barren Creek and are associated chiefly with Clarksville and Fuller-
ton soils.

This young soil does not have a well-developed profile. The surface
12 to 18 inches is light-brown or grayish-brown heavy silt loam. It
is medium acid in reaction, and although it has low to moderate sup-
plies of organic matter, it generally is higher in organic-matter content
than the soils of the surrounding uplands. Soil moisture conditions
are only fair, inasmuch as the soil is imperfectly drained and may be
covered or saturated with water for several days after heavy rains.
In spring the soil is cold and wet, and crop planting is delayed. Good
tilth is moderately difficult to maintain because of the adverse mois-
ture conditions, which may necessitate tillage when the soil is too wet
and result in puddling or clodding. Most of the soil is free of stone
or chert; but 1n some places some chert and limestone fragments are
on the surface and in the upper part of the soil.

The subsoil is gray silty clay loam mottled with brown and yellow.
It contains soft dark-brown and red coneretions and is somewhat com-
pact, sticky, and plastic. It is several feet thick and becomes lighter
in color and heavier in texture with increasing depth. ILimestone
residuum or bedrock is at depths of several to many feet.

Several variations are mapped. The surface layer varies from 8
inches thick in some places to more than 30 inches in a few areas west
of New Tazewell. A few small areas in the general vicinity of Arthur
in Powell Valley have a heavy silty clay loam surface soil, and several
areas are in cherty ridge sections rather than in limestone valleys.
In places the brown surface layer is a very recent accumulation of
material that has covered what was originally a poorly drained soil.
None of these variations is of suflicient importance to affect materially
the use suitability or management requirements of the soil,
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Use and management.—The present use and management of Qolte-
wah silt loam are fairly well adjusted to the physical properties of
the soil. All the soil is cleared and cultivated; corn, lespedeza, red
clover and timothy, and wheat are the chief crops. Small acreages
are used for garden vegetables and burley tobacco, and some bluegrass
and white clover is in pasture. Crops are not systematically rotated;
row crops are grown for several years followed by several years of
hay. Some of the smaller areas are in fields with Talbott or Dewey
soils and are managed in the same way as the adjoining upland soils.
Small quantities of fertilizer are used on wheat and corn, and tobacco
is fertilized heavily; but hay crops ordinarily receive no fertilizer.
Very little of the soil is ever limed. No special practices for controll-
ing water are used. Under common practices of management, acre
rields of about 85 bushels of corn, 10 bushels of wheat, 900 pounds of

urley tobacco, 14 tons of timothy and clover, and 1 ton of lespedeza
may be expected. . . o

Although soil moisture conditions are not ideal, this soil is suited
to intensive use because of moderate fertility and gentle slopes. Man-
agement requirements are relatively simple. The better drained areas
are suited to corn; small graing; most hay crops, with the exception
of alfalfa; and, in normal seasons, to burley tobacco. On the more
poorly drained sections, the crops that can be grown are more limited.
In these places corn, soybeans, possibly wheat, and certain hay and
pasture crops—including lespedeza, crimson clover, white clover, and
bluegrass—are among the crops best suited.

Short rotations, which should include a legume that if turned under
is effective in increasing the nitrogen and humus content and improv-
ing the friability and permeability of the soil, can be used. Lime,
phosphorus, and potash are needed by all crops. In general, fertilizers
should be applied in moderate quantities to meet the needs of the
individual crops rather than in large quantities at long intervals.
Care should be taken to avoid tillage when the soil is too wet in order
to prevent puddling and clodding, which would injure tilth and mois-
ture conditions. Although the soil would undoubtedly be improved
by artificial drainage, very little of it is in places where drainage can
be accomplished. It is necessary therefore to use the soil only for
crops that are suited to imperfect drainage conditions and to control
moisture conditions as much as possible by tillage and cultural
methods.

PHILO SERIES

Soils of the Philo series are on imperfectly drained bottom lands
underlain chiefly by young stream alluvium washed from sandstone
and shale materials. They are closely associated with the Pope and
Atkins soils, but differ from the Pope soil chiefly in being less well
drained and from the Atkins in being better drained. These soils are
on Cumberland Mountain and the shale valleys and have nearly level
relief. About 73 percent of them are practically stone-free, but the
remaining 27 percent are stony enough to impede tillage.

These young soils do not have definitely developed profiles. The
surface layer 1s light grayish-brown to brownish-gray silt loam or
fine sandy loam. The subsoil is dominantly gray fine sandy loam
mottled with brown and yellow The underlying alluvium is from
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acid rocks, either sandstone or shale depending upon the local source
of materials. Bedrock is at depths of many feet below the surface.

Although the soils of this serics are at least fairly well suited to
crops, the kinds are limited by imperfect drainage. Management re-
quirements are concerned chiefly with proper selection of crops, use of
soil amendments, and improvement of drainage conditions. Two types
of soil, the fine sandy loam and the stony fine sandy loam, are mapped
in the county.

Philo fine sandy loam.—The parent material is derived from
young stream alluvium washed from uplands underlain by sandstone
and shale. Native vegetation was a mixed forest of beech, maple, elm,
oak, sycamore, birch, willow, and hemlock with a heavy undergrowth
of holly, rhododendron, and mountain-laurel. Slopes are less than 3
percent. Both internal and surface drainage are slow, and the soil is
subject to overflow. Long narrow strips occur along Tackett and
Clear Fork Creeks on Cumberland Mountain in association with Pope
and Atkins soils in the bottom lands and Muskingum soils on the ad-
jacent uplands. Relatively broad areas are in the valley of Big Syca-
more Creek in association with various soils of the bottom lands and
terrace lands including the Atkins, Holston, and Monongahela series.
Muskingum and Lehew soils are on the adjacent uplands. Long nar-
row strips also are in Caney Valley in association with Leadvale soils
on the colluvial lands and with Montevallo and Lehew soils on the
nearby uplands. The aggregate area mapped is 2,137 acres.

This young soil differs from Pope fine sundy loam chiefly in being
less well drained and from Lindside silt loam In being derived chiefly
from sandstone and shale materials rather than limestone. ' The sur-
face 8 to 12 inches is light grayish-brown friable fine sandy loam. It
is low to medium in organic-matter content but is generally higher
than the soils on the adjoining uplands. Reaction is strongly to very
strongly acid. The soil is permeable to moisture, but during wet
seasons it becomes saturated because of slow surface runoff and slow
internal drainage. Good tilth is fairly easy to maintain except in
areas with heavier surface soils that become puddled or cloddy if tilled
when too wet.

The subsoil is gray fine sandy loam mottled with yellow and brown.
It is about 2 feet thick and is underlain by stream alluvium consisting
largely of beds of sands with some gravelly and silty layers in places.
Bedrock occurs at depths of many feet.

As mapped several variations are included. The most important
difference is in the shale valleys where most of the soil has a silt loam
surface layer, a silty clay loam subsoil, and silty underlying alluvium
washed largely from shale. In places in these valleys, the soil has a
purplish cast because of the content of purple shale material. In
the Cumberland Mountain section the soil is closely associated with
Philo stony fine sandy loam, and in many places the boundary between
the soils is arbitrarily drawn.

Use and management.—The present use of Philo fine sandy loam
is-fairly well adjusted to its physical properties, but management
practices for compensating for soil deficiencies or improving it are
not used. Practieally all the soil is cleared—it is used chiefly for
growing corn and hay, but small areas are idle. No system of
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rotating crops is used; and ordinarily no lime, fertilizer, or other
soil amendments are applied. Under current systems of manage-
ment, acre yields of about 25 bushels of corn and 34 ton of lespedeza
or mixed hay may be expected.

Requirements for good management are comparatively simple and
can be easily accomplished. The variety of crops that can be grown
1s limited by imperfect drainage. Corn, soybeans, sorghum, vege-
tables, possibly wheat, alsike clover, redtop, lespedeza, white clover,
and bluegrass may be expected to do fairly well; but the soil is not
well suited to afyfalfa, oats, barley, and burley tobacco. Winter
cover crops are needed both to protect the soil from washing and
to supply humus and nitrogen when plowed under in spring. A
short rotation of corn, wheat, and hay should be fairly well suited
to the better drained part of the soil; but corn and hay can be grown
in alternate years. All crops need fertilizer containing phosphorus
and potash and all except legumes or legume-grass mixtures require
nitregen. Liming is necessary to insure success with legumes. Sur-
face drainage can be improved by the use of small open ditches, but
tile drains may not be of practical value because of high cost.
Stream-bank protection with vegetation or engineering devices may
be useful in preventing bank cutting and scouring of the soil by
flood waters.

Phile stony fine sandy loam.—QOccurring on imperfectly drained
stream bottom lands, this soil is subject to annual overflow, chiefly
in spring. Tts parent material is derived from stony sandy alluvium
washed from uplands underlain by acid sandstone. Native vegeta-
tlon wag a mixed forest of beech, maple, sycamore, elm, ash, and
hemlock with an undergrowth of holly, mountain-laurel, and rhodo-
dendron. Both internal and surface drainage are slow, and slopes
are less than 3 percent. The total area of 791 acres mapped is in
the Cumberland Mountain section of the county in long strips along
Tackett and Clear Fork Creeks and their branches. It ig associated
with Pope and Atkins soils in the bottom lands, with Jefferson soils
on the adjacent colluvial lands, and with Muskingum soils on the
nearby uplands.

Except for the stone content, the profile is essentially the same
as that of the fine sandy loam. Tha surface 8 to 12 inches is grayish-
brown to brownish-yellow stony fine sandy loam. Reaction is strongly
to very strongly acid. Where cleared, it is relatively low in organic
matter, but in forested areas the upper 2 or 8 inches are compara-
tively high in this constituent. As on the fine sandy loam, moisture
conditions for plant growth are only fair because of the slow drain-
age. Tillage operations are definitely impeded by the angular sand-
stone fragments on the surface and in the soil.

The gray stony fine sandy loam subsoil is moftled with yellow
and brown. It is about 2 feet thick and is underlain by stony and
gravelly sandy stream alluvium. Sandstone bedrock is at a depth
of many feet.

No significant variations are included other than local ditrerences
in the quantity of sandstone fragments on the surface and in the
goil. On a few small areas where drainage is somewhat better than
normal the gray layer is at greater depths,
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Use and. management.—The present use of Philo stony fine sandy
loam varies from place to place. Most of the cleared part is in small
part-time farms operated by coal miners. Approximately 25 per-
cent of the soil is in forest, a part is idle or in volunteer pasture;
and the rest is used for corn, lespedeza hay, and vegetables. Crops
are not rotated; lime, fertilizer, and other soil amendments are not
used ; and no other practices for conserving or improving the soil are
followed. Under present systems of management, acre yields of
about 20 bushels of corn and less than 34 ton of hay may be expected.

Although conditions for plant growth are only fair, requirements
for good management are relatively simple. They are essentially
the same as those of Philo fine sandy loam and are concerned chiefly
with the proper selection and rotation of crops, the use of lime and
fertilizer, and some simple practices for improving moisture
conditions.

POPE SERIES

The soil of the Pope series is on well-drained bottom lands under-
lain by young stream alluvium that has washed largely from uplands
underlain by sandstone and shale. It is very closely associated with
the Philo and Atkins soils. Most of it is along the streams in the
Cumberland Mountain section and along the rivers and larger creeks
in the Great Valley section. All of it 1s on nearly level slopes, and
none is sufficiently stony to interfete materially with tillage. Al-
though this young soil does not have a well-developed profile, the
surface layer is grayish-brown fine sandy loam, and the subsoil is
yellow or brownish-yellow fine sandy loam. The underlying stream
alluvium consists of beds of sand and gravel. Limestone, dolomite,
shale, or sandstone bedrock is many feet below the surface. Only one
type, the fine sandy loam, is mapped.,

Pope fine sandy loam.—The parent material is derived from young
stream alluvium washed largely from uplands underlain by sand-
stone and small quantities of shale and limestone. The soil ig subject
to overflow, chiefly in spring, but both surface and internal drainage
are moderate. Slopes are less than 3 percent. Native vegetation
was a forest of sycamore, beech, maple, red birch, sweetgum, hemlock,
and willow.

Several large areas of the 607 acres are along Clear Fork Creek in
the Cumberland Mountain section in association with Philo and At-
kins soils in the bottom lands and Muskingum soils on the adjoining
uplands. Long narrow strips are along the Powell and Clinch Rivers
in the Great Valley section associated with Sequatchie soils on the
adjoining terrace lands. Clarksville and Fullerton soils are on the
nearby uplands. A few rather large areas are along some of the larger
crecks that flow across Powell Valley, and various assoclated soils are of
the uplands, colluvial lands, and terrace Iands. A small acreage is in
the shale valleys in the southeastern part of the county associated with
Leadvale and Philo soils on the colluvial lands and bottom lands.
Muskingum, Lehew, and Montevallo soils are on the adjoining up-
lands.

This young soil does not have a definitely developed profile. The
surface 8 to 16 inches is friable grayish-brown fine sandy loam. It
is medium to strongly acid in reaction and is relatively low in organic
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matter but is higher than the soils of the surrounding uplands. In
spring it is subject to overflow. Water circulates freely through the
soil, however, and moisture conditions are generally favorable for
plant growth, although crops on some of the lighter textured areas
may be injured by droughts. Good tilth is easily maintained, and
tillage can be accomplished over a wide range of moisture conditions.

The yellow or brownish-yellow friable subsoil is fine sandy loam,
which is faintly mottled with gray and brown in the lower part. It
is about 2 feet thick and is underlain by young stream alluvium con-
sisting of beds of sand and gravel. Various kinds of bedrock are
many feet below the surface.

Variations are chiefly in texture. The soil along the Powell and
the Clinch Rivers is light in texture, being a loamy sand in many
places; whereas areas in the shale valleys are chiefly silt loam. Where
the streams flow through limestone areas, a small quantity of lime-
stone material is in the soil, and locally thin layers of local alluvium
from limestone material are over the surface of the original soil.

Use and management.—At present most of Pope fine sandy loam is
used for purposes for which it is well suited physically, but manage-
ment practices are not designed to compensate for soil deficiencies.
All the soil is cleared and cultivated-—it is used chiefly for growing
corn, but some is in hay and vegetables. Corn is grown for many
years in succession on much of the soil, but in some places several

ears of corn are interspersed at intervals with hay crops—chicfly
};spedeza. Lime and fertilizers are not used for any crops. Under
the prevailing systems of management acre yields of about 35 bushels
of corn and 114 tons of lespedeza or mixed hay may be expected.

Requirements for good management are retatively simple and can
be accomplished with ease. The soil is suited to all the crops com-
monly grown in the county with the possible exception of burley to-
bacco and deep-rooted legumes as alfalfa. Some of the larger broader
areas can be used in a corn-small grain-hay rotation to advantage;
but, where necessary, row crops can be grown each year without seri-
ously depleting the soil if cover crops are seeded in fall and plowed
under the following spring. These crops protect the soil from scour-
ing by overflow waters and furnish nitrogen and increase humus.
All crops need fertilizer containing nitrogen, phosphorus, and po-
tassium.except legumes, which ordinarily require no nitrogen. Lime
is necessary for good stands of legumes; it meutralizes acidity and
furnishes calciom. In places trees or close-growing vegetation should
be planted along the stream banks to prevent bank cutting and to
check the velocity of overflow water. On some of the small narrow
strips along the Powell and Clinch Rivers, it may be impractical to
use the soil for any other purpose than growing corn without special
practices because of its inaccessibility and susceptibility to frequent
overflow.

ROANE SERIES

The soil of the Roane series is on well-drained narrow bottom lands
along the small streams in the cherty ridge sections. The parent ma-
terial is derived from alluvium washed largely from uplands underlain
by cherty dolomite. The soil is mapped on nearly level slopes. It is
closely associated with the Greendale soils on the adjacent colluvial
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lands and with various Clarksville and Fullerton soils on the nearby
uplands. This young soil does not have a distinctly developed profile
and is slightly to moderately cherty. The 6- to 10-inch brown silt
loam surfaee soil is underlain by light-brown to yellowish-brown
cherty silt loam or silty clay loam. A Jayer of compacted or cemented
cherty material is at variable depths. The parent material of cherty
alluvial material is several feet thick in most places and is underlain
by cherty dolomite bedrock. One type, the silt loam, is mapped.

Roane silt loam.—This soil occurs on narrow bottom lands along
small streams. Its parent material is derived from recent stream allu-
vium that has washed largely from uplands underlain by cherty dolo-
mite. Surface drainage 1s moderate but internal drainage may be
somewhat slow because of the cemented layer. Slopes are less than
3 percent. Native vegetation was a hardwood forest. The total area
of 969 acres is in all the cherty ridge sections, but the largest propor-
tionate acreage is in the south-central part along the small tributaries
of the Powell River. Tt is in long narrow strips associated chiefly
with Greendale soils on the adjacent colluvial lands and with various
soils on the adjacent uplands underlain by cherty dolomite, chiefly of
the Clarksville and Fullerton series.

This young soil does not have a distinctly developed profile, and
the color and thickness of the various layers are variable. The sur-
face 6 to 10 inches is friable brown silt loam. 1t is low to medium in
organic-matter content but is generally higher than the agsociated
soils of the uplands and colluvial lands. Reaction is medium acid
to neutral, Moisture conditions are satisfactory for the growth of
nearly all plants. Although the soil is subject to overflow, it ordi-
narily is covered with water at infrequent intervals for only a few
hours at a time, for the surface drainage is sufficiently rapid to re-
move excess water in a short time. Some fine chert fragments are on
the surface and in the soil in most places.

The 12- to 18-inch subseil is light-brown to yellowish-brown fri-
able moderately cherty silt loam to light silty clay loam. It is un-
derlain by a 6- to 12-inch layer of compact or cemented fine chert
particles and brown soil material mottled with gray, red, and yellow.
This layer is underlain by several feet of cherty stream alluvium con-
taining some lenses and layers of sand and fine gravel. Cherty dolo-
mite bedrock underlies this alluvium,

As mapped, several variations are included. Seil along the smaller
streams 1s not ordinarily subject to overflow. In places the subsoil
layer may be missing, and the surface layer rests directly on the ce-
mented Tayer. In a few places a large quantity of angular chert
fragments is on the surface and in the soil. These variations are
of small or moderate extent but are not confined to any definite lo-
cality but are in small areas wherever the soil is mapped.

Use and managemeni—The present use and management of Roane
silt loam are variable, but, in geneval, they are fairly well adjusted
to the physical properties of the soil. All the soil is cleared; about
40 percent is used for corn, 10 percent for burley tobacco, 25 percent
for hay, and 25 percent for potatoes, vegetables, fruits, wheat, and a
small acreage of pasture. Management systems vary. A few farm-
ers use a rotation of a row crop followed by small grain seeded to
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hay ; much of the soil, however, is used continuously for growing row
crops including corn, burley tobacco, and vegetables. Some farm-
ers use fertilizer in moderate or large quantities, whercas others use
none. A small part of the soil has been limed in recent years, but the
quantities and frequency of application are not adjusted to the needs
of the soil. No special practices for controlling water arce used. Un-
der prevailing systems of management, acre yields of about 28 bush-
els of corn, 10 bushels of wheat, 800 pounds of burley tobacco, and 1
ton of lespedeza or mixed hay are obtained.

Requireinents for good management are concerned with the cor-
rect choice and rotation of crops and the use of lime, fertilizer, and
other soil amendments. -The soil is suited to intensive use; and corn,
burley tobacco, vegetables, small grain, legumes with the possible ex-
ception of alfalla, and various grasses do well. TUnder careful man-
agement row crops can be grown each year. - After the erop is har-
vested in fall, a winter cover crop as winter oats or ¢rimson clover
can be used. This crop will protect the soil from washing in winter
and will furnish nitrogen and increase the humus supply when
plowed under in spring. Where practical from the standpoint of good
farm management, a rotation of a row crop, small grain, and hay i«
well suited. An adequate lime supply is necessary lor legumes, but
tests should be made before the lime is applied, as part of the soil has
enough lime and additional supplies will be wasted. All crops need
moderate to large applications of phogphorus and some potash; but
where legumes and winter cover crops are used, very little additional
nitrogen is required.

Normal drainage is adequate, and erosion is not active except in
some places where there is cutting and caving of stream banks. This
can be partly controlled by the construction of check dams in the
stream channels, especially the narrower intermittent ones, thereby
slowing the rate of flow and lowering the cutting power of the water.
Trees adjacent to the stream channel also are useful. Confrol of run-
off on the adjacent upland slopes may be the most effective way of
preventing erosion.

ROBERTSVILLE SERIES

The poorly drained soil of the Robertsville series is on level or
slightly depressed terraces of small streams in limestone valleys. It
is well above the level of present overflow and 1s very closely associated
with the Taft soil. All of this soil isin Powell Valley. To a depth of
3 or 4 inches it is light-gray to almost white clay loam. The under-
lying layer is gray to bluish-gray silty clay mottled with brown and
yellow. This material is heavier and more compaet with increasing
depth. TLimestone bedrock is several feet below the surface. Only one
type, the clay loan, is mapped.

Robertsville clay loam.—Small sized areas of the 107 acres mapperd
are in level or slightly depressed positions ou low stream terraces in
the limestone valleys, chiefly Powell Valley, in association with Taft
soil. Lindside, Melvin, and Dunning soi's are in the adjoining bottom
lands. The parent material is derived from old alluvium that has
washed largely from uplands underlain by limestone and some shale,
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Native vegetation was a mixed forest of water-loving oak, maple, ash,
elm, and willow. Both internal and surface drainage are slow.

The 3- or 4-inch surface soil is light-gray to almost white clay loam
that is loose and floury when dry but sticky when wet. Where at-
tempts to plow the soil have been made or where grazing has been
heavy, this layer is puddled or cloddy. Organic-matter content is
very low, and reaction is strongly or very strongly acid. Much of
the year the soil is saturated with water, and in many places water
stands on the surface for several days after heavy rains.

To a depth of 10 to 15 inches the heavy subsoil is sticky plastic gray
silty clay mottled with brown, red, and yellow. It is underlain by a
very heavy sticky tenacious bluish-gray silty clay containing some
yellow and brown mottlings. Fine-textured alluvium chiefly from
uplands underlain by limestone underlies this layer. Limestone bed-
rock is at a depth of several feet below the surface. No significant
variations are included.

Use and monagement—At present all of Robertsville clay loam is
cleared and used for pasture. Pasture plants include chiefly wild
grasses and sedges, cattails and sweetflag in some of the wettest spots,
and in a few places lespedeza and redtop. Lime and fertilizer are
not ordinarily used. The growth of vegetation is thick in most places,
but the carrying capacity of the pastures is low because the plants are
unpalatable and have low nutritive value for livestock.

The quality and yield of pastures can be greatly improved by good
mapagement. Alsike clover, bluegrass, white clover, redtop, and
lespedeza do well if properly managed. Lime is required to neutralize
soil acidity and furnish calcium, and phosphorus and possibly potash
are needed in moderate quantities, Surface drainage can be improved
by open ditches, but the cost_of tile drainage would probably be
greater than the benefit derived. Clipping pastures at intervals may
be necessary to remove weeds.

ROLLING STONY LAND (TALBOTT SOIL MATERIAL)

Areas of Rolling stony land (Talbott soil material) are on rolling
or strongly rolling valley uplands underlain chiefly by high-grade
limestones of the Black River, the Stone River, and the Trenton forma-
tions. Slopes are 7 to 20 percent. In conformation the land surface
is very irregular because of the large number of lime sinks. Surface
drainage is moderate; and even though bedrock is at shallow depths,
internal drainage is adequate because the rocks are folded and broken
so that there are fissures permitting free water movement. Native
vegetation was a, mixed forest of oak, hickory, maple, some walnut, and
redcedar.

This land type is in Powell and Cedar Fork Valleys and the valley
of Little Sycamore Creek in broad areas associated with Smooth stony
land (Talbott soil material) and soils of the Dewey and Talbott series.
Ooltewah soil is in the bottoms of some of the larger lime sinks. Rela-
tively small areas associated with Clarksville and Fullerton soils also
are 1 the cherty ridge sections. The total area mapped is 13,971
acres.

From 25 to 75 percent of the surface is limestone bedrock outcrops.
Between the outerops is heavy soil material a few inches to 2 or 3 feet
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thick. It has properties similar to those of the Talbott soils, is yellow-
ish or reddish silty clay loam to silty elay, and is relatively low in or-
ganicmatter. Simple chemical tests indicate that it is strongly or very
strongly acid in reaction even though it is underlain at a shallow depth
by limestone bedrock. Moisture conditions for plant growth are good
during periods of adequate rainfall, but during droughts plants are in-
jured by lack of moisture owing to the shallowness over bedrock and the
consequent low moisture-holding capacity. In addition to the bed-
rcl)ck outerops loose limestone fragments are over the land in many
places.

In addition to the relatively wide range of slopes the chief vari-
ation is in the kind of underlying rock. Possibly a fourth of the land
type is in the cherty ridge section where the outcrops arve of cherty dolo-
mite and the soil material resembles the Fullerton soils. Much of this
variation has slopes near 20 percent, and moisture conditions and other
factors are less favorable for plant growth than on the typical land
‘of the limestone valleys.

Use of management.—The present use and management of Rolling
stony land (Talbott soil material) vary from place to place, but most
of it is cleared or is in thin, open, cut-over forest. Practically all of it is
now used for pasture land, but management practices vary widely.
A few farmers maintain high quality bluegrass and clover pastures
by the use of lime and phosphate, eradication of weeds, and careful con-
trol of grazing. Most pastures, however, consist of & mixture of biue-

yrass, broomsedge, some clover, and various other wild and tame her-
aceous plants. Amendments are not used, and no attempt is made to
remove weeds and brush. The number of grazing animals is not ad-
justed to the varying carrying capacity of the pastures during different
seasons. Under such systems of management, good quality pastures
are obtained in spring and Jate in fall, but in summer they are generally
OOT.

Most of the land can be profitably used for pasture, although the
steepest and stoniest parts are probably better suited to forest. Re-
quirements for good pasture management will vary from farm to farm,
depending upon the quantity of this land on the farm, the kinds and
acreages of other soils, type of farm enterprise, and other factors.
Apglications of lime and phosphorus will increase the yield and
quality of pasture and in general will be profitable. Where treated,
the pasture mixtures consist largely of bluegrass and white elover; and
under proper grazing few weeds will appear. Where weed eradication
is necessary, it can be accomplished with a mowing machine in a few
places where the outerops do not protrude far abhove the surface; but
where the outcrops are higher, hand mowing will prove profitable if
low-cost labor is available, Even under good management the
carrying capacity of pastures is greatly reduced in summer, and
provision for temporary summer pasture elsewhere should be made for
part of the livestock in order to prevent injuring the stands by over-
grazing. Thin shading by widely spaced locusts or black walnuts is
beneficial to pastures, but other trees and brush should be removed.
Under some conditions intensive management may not be profitable,
and it may be necessary to use the land in its natural condition without
special management practices,
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ROUGH GULLIED LAND (MONTEVALLO SOIL MATERIAL)

Very severely eroded Montevallo soils form the Rough gullied land
(Montevallo soil material). Tn most places practically all the profile
of the original shallow soil and parent material has been removed, and
the gullies are now entrenched in the underlying soft fissile acid shale.
Slopes range from & to more than 30 percent with most of the land
baving slopes in the upper part of the range. Small areas occur on the
slopes of the shale knobs in the southeastern part of the county asso-
ciated with Montevallo soils on the uplands and with Leadvale and
Philo soils in the adjacent siream valleys. The total area mapped is
only 391 acres. ,

Use and management.— At the present time practically all of Rough
gullied land (Montevallo goil material) is abandoned.  Much of it is
devoid of any kind of vegetation, but in places there are thin stands
of shortleaf or serub pines and a scant growth of broomsedge. In most
places active accelerated erosion continues, and the adjoining less
severely eroded soils are gradually being reduced to the condition of
this land, The productivity of soils on adjoining cclluvial lands and
bottom lands is being impaired by accumulation of materials from
these lands.

Reclamation of this land type is even more difficult than that of the
Rough gullied land (Talbott soil material) inasmuch as more of the
original soil is gone and the remaining material is much less fertile.
Soil and moisture conditions are so poor that only the more drought-
resistant trees can be grown. Plantings of pine offer the best means
of stabilizing the land, although check dams may be necessary in the
larger more active gullies. After forests become established, they
should be maintained by good forest management,

ROUGH GULLIED LAND (TALBOTT SOIL MATERIAL)

Rough gullied Tand {Talbott seil material) consists chiefly of Tal--
bott and Fullerton soils that have been very severely eroded so that the
present land surfaces are largely a network of gullies. The underlying
soil material is chiefly cherty red or yellowish-red silty clay loam or
silty clay. Slopes range from 8 to more than 30 percent with about
two-thirds of the land having slopes in the upper part of the range.
An aggregate area of 826 acres is mapped. Small areas are througfh-
out the cherty ridge seetion in association with Clarksville and Fuller-
ton soils. Areas also are in the limestone valleys associated with Tal-
bott and Dewey soils,

Use of management—Practically all Rough gullied land (Talbott
soil material) isabandoned. A few areas have been reforested through
the eifforts of public agencies, but much is covered with sparse growths
of wild grasses and with small volunteer trees, including serub pine,
persimmon, and various cak. Part of it is devoid of vegetation of
any kind. This land is of very little value to its owners; in fact, in its
present condition it is a liability, inasmuch as the present vegetation in
places is not effective in checking active crosion and adjacent uneroded
uplands will be encroached upon by headward cutting of gullies. -
Nearby colluvial and bottom lands will have their productivity re-
duced by the accomulations of heavy infertile subsoil materials

deposited over them,
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Reclamation of this land can be accomplished by the individual
farmer only by very slow processes over an extended period of time.
The specific practices needed will vary from farm to farm and from
place to place. In many places it will be necessary to stabilize the
larger gullies by the use of check dams. Forest trees, principally pine
and black locust, are probably the best vegetation to use for controlling
erosion when cost and effectiveness ave considered. DBetter stands and
more vigorous growth can be obtained if small or moderate quantities
of phosphorus are applied at the time that the trees arc planted. Much
of this land is best used if allowed to remain in forest permanently
after it is once established, Sericea lespedeza and kudzu, however, are
herbaceous plants that may be effective in reclaiming some of the more
lavel areas. Adfter these plants have become well established, they will
furnish some pasture to livestock, but grazing must be very carefully
controlled to prevent injury to the stand of cover plants.

ROUGH STONY LAND (MUSKINGUM SOIL MATERIAL)

Characterized by numerous sandstone outcrops on about half the
area, Rough stony land (Muskingum soil material) is suited only to
forestry. It ison steep mountain slopes, bluffs, and escarpments undes-
lain by massive sandstones and conglomerates. Slopes range from
30 to 60 percent, with much of the land having slopes in the upper
part of the range. Surface runoff is very rapid and internal drainage,
rapid. Moisture conditions and other factors that affect plant growth
are unfavorable. Native vegetation included shortleaf and Virginia
scru(lia pines, post, blackjack, and chestnut oaks, blackgum, and dog-
wood.

This land type differs from Limestone rockland (rough) chiefly
in that the underlying rocks are sandstone rather than dolomite and
limestone. In gencral the outcrops are larger and protrude farther
above the land surface. The small quantities of soil material are simi-
lar to the Muskingum soils rather than the Fullerton and Clarksville
soils.

Most of this land is in very large areas of several hundred acres
along the face of the Cumberland Mountain escarpment and on its
opposite slope along Tackett and Little Yellow Creeks., Other smaller
areas are throughout the Cumberland Mountain section. 1t is associ-
ated with Muskingum soils on the mountain slopes and with Jefferson
and Philo soils in the creek valleys. It also is on the crests of Powell
Mountain in the extreme east-central part of the county associated
with Muskingum, Lehew, and Armuchee soils. The aggregate area
1s 13,881 acres.

Use and management—All the land is now in forest in the Cumber-
land Mountain section, where it is owned by one corporation. Forest
management practices are similar to those for Muskingum stony fine
sandy loam. In general all the merchantable timber has been cut, and
present stands are chiefly immature, cull, or stunted trees. The rate
of tree growth is slow because of unfavorable moisture and soil con-
ditions, and the yields and quality of timber are relatively poor. The
land is totally unsuited to any other use, however, and can be best
used for forest.
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ROUGH STONY LAND (TALBOTT SOIL MATERIAL)

Frequent limestone outerops oceur on 25 to 75 petcent of the surface
of Rough stony land (Talbott soil material). It is chiefly on steep
slopes and blufls underlain by cherty dolomite of the Copper Ridge and
Beekmantown formations along the larger streams of the county, but
it also is on similar slopes underlain by high-grade limestone chiefly
of the Trenton formation on the lower slopes of valley mountains, The
original forest cover consisted of oak, hickory, blackgum, sourwood,
some beech and maple, and pine and cedar in the more droughty
sites. Slopes range from 30 to 60 percent, but are usually 45 percent
or more. Surface drainage is very rapid, and internal drainage is
moderate.

An aggregate area of 14,723 acres is mapped, chiefly in the cherty
ridge sections in large areas on the steep slopes along the Poweli
and Clinch Rivers and their tributaries. Irregularly shaped areas
of small or medium size are on the lower northwest-facing slopes of
Powell and Lone Mountains and Wallen Ridge and on the southeast-
facing slopes of Poor Valley Ridge. Small areas are on the short
steep slopes along the streams in the limestone valleys,

Although the chief difference between this land type and Rolling
stony land (Talbott soil material) is in slope, it also differs in other
characteristics. Most of the outcrops protrude a foot or more above the
ground. Over much of the area the underlying rocks are cherty dolo-
mite, and the soil material in the intervening spaces more nearly re-
sembles the Fullerton than the Talbott soils. In most places it is
reddish cherty silty clay or silty clay loam that ranges in thickness
from a few inches to several feet. It is strongly or very strongly
acid in reaction, low in organic matter, and relatively low in plant
natrients. Moisture conditions are poor hecause of the large runoff
and the shallow depth of soil material.

Use and management—The use and management of Rough stony
land (Talbott soll material) vary from place to place. Most of the land
on the mountain slopes is used for pasture land, whereas the part
in the cherty ridge section is almost entirely in forest. In general,
no special management practices are used on pastures; and they con-
sist of volunteer wild and tame plants including much broomsedge
and some lespedeza, bluegrass, and white clover. These pastures fur-
nish a moderate quantity of fair grazing in spring and late in fall,
but they are dry and of very poor quality in summer.

The use suitability varics somewhat from one part of the county
to another, and consequently the management requirements also are
variable. Much of the land on the mountain slopes can be used for
pasture; although its use on any individual farm may be determined
by the acreage and distribution on the farm, the proportion and kinds
of other soils, and many other factors as well as the physical use suita-
bility of the land itself. Management requirements likewise will vary;
in some places it may be advisable to use very few or no special prac-
tices, whereas in others the more intensive practices for Rolling stony
land ('Yalbott soil material) are applicable. Practically all the land
in the cherty ridge section has so many unfavorable properties that it
1s not physically suited to growing either crops or pasture but is best
used for forest.
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SEQUATCHIE SERIES

The Sequatchie soils are on low terraces along the rivers and larger
streams. Their parent material is old stream alluvium washed chiefly
from uplands underlain by acid sandstone. They are chiefly along
the Powell and Clinch Rivers, but some rather broad arcas are along
the larger streams in Powell Valley. The soil is practically stone-free,
and none is seriously eroded. About two-thirds of it is nearly level,
and the rest is sloping.

The surface layer of these soils is light-brown or grayish-brown
fine sandy loam underlain by a yellowish-brown subsoil somewhat
heavier in texture. The parent material of sandy alluvium has
washed from uplands underlain by sandstone and stall guantities of
shale and limestone material. Lenses-and layers of gravel are common.

Agriculturally, these are relatively important soils, for most of them
are at least moderately productive and are suited to growing a wide
variety of crops. Many areas are in sections where the proportion
of soils suited to cropland is small. Management requirements are
concerned chiefly with proper selection and rotation of crops and the
correct use of lime and fertilizer. One type and one phase, the fine
sandy loam and its sloping phase, are mapped.

Sequatchie fine sandy loam.—An aggregate area of 1,302 acres is
mapped on low terraces along the rivers and larger streams of the
county. The parent material is alluvium that has washed largely
from uplands underlain by sandstone and some shale and limestone -
materials. Slopes are less than 1 to 7 percent but are predominantly
nearly level. Both surface and internal drainage are moderate. Na-
tive vegetation was a hardwood forest.

Relatively broad areas of soil are along the small streams that flow
across Powell Valley. Tt is associated in a complex pattern with soils
of the colluvial lands, bottom lands, and uplands, including those of the
Jefferson, Allen, Caylor, Lindside, Melvin, Philo, Atking, Dewey, and
Talbott series. Long narrow strips are along the Powell and Clinch
Rivers and Indian Creek in association with the sloping phase on the
terrace lands and the Pops soil on the bottom lands. Various Clarks-
ville, Fullerton, and Bolton soils and Rough stony land (Talbott soil
material) are on the adjoining uplands.

To a depth of 12 to 18 inches the surface soil is light-brown or
grayish-brown friable fine sandy loam. It is medium to strongly acid
and relatively low in organic matter. Good tilth is easily maintained,
and tillage can be carried on over a fairly wide range of moisture
conditions. Plant roots penetrate the soil readily, and air and mois-
ture circulate freely. Moisture-holding properties are relatively poor,
but the moisture supply for crops is generally adequate because of
the gentle slopes,

The 12- to 14-inch subsoil is yellowish-brown, light-brown, or red-
dish-brown clayey sand to sandy clay. It is underlain by dominantly
yellow or brown sandy alluvium that may be mottled in some places
with yellow, gray, and brown. Beds of gravel and sandstone frag-
ments are present, Limestone or cherty dolomite bedrock is at a
depth of many feet.

everal variations are mapped. The part along the small streams
in Powell Valley is somewhat }})wavier in texture, more brown in color,
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and more distinctly develeped in profile. Anocther variation of small
extent in Powell Valley includes areas in which the lower part of the
subsoil is slightly compact or lightly cemented. Small areas may
have a considerable quantity of angular sandstone fragments on the
surface and in the upper part of the soil. In some places chert that has
rolled from the adjoining slopes is on the surface. None of these varia-
tions is of sufficient extent to significantly alter the use suitability or
management requirements.

Use and management—The present use of Sequatchie fine sandy
loam is fairly well adjusted to its physical properties, but increased
crop yiclds can be abtained by improved management. All the soil is
cleared and cultivated, chiefly to corn, wheat, burley tobacco, and hay.
In Powell Valley part of it is used for pasture. Systematic rotation of
crops is not generally practiced ; row crops and small grains are grown
for several years followed by a few years of hay. Tobacco receives
moderate to large applications of complete fertilizer, and small quan-
tities are applied to corn and small grains. Hay crops are not ordi-
narily fertilized, and very little of the soil is ever limed. Special
practices for conscrving moisture are not used. Under prevailing
systems of management, acre yields of about 80 bushels of corn, 15
bushels of wheat, 1,100 pounds of burley tobacco, and 11 {ons of
lespedeza or mixed hay may be expected. Where lime is used in addi-
tion to other common practices, about 2 tons of alfalfa an acre may
be obtained.

Requirements for good management are relatively simple and can
be easily accomplished. They are concerned chiefly with the proper
selection and rotation of crops and the use of lime and fertilizer. The
soil is suited to growing a wide variety of crops, including corn, burley
tobacco, small grains, grass and legume hays, vegetables, and fruits,
Tt can be conserved under short rolations including a row crop once
m 2 or 3 years; a rotation of a row crop followed by a small grain
seeded to an annual legume is well suited. Where it is practical to
use longer rotations, alfalfa may be included. In any case, cover
crops-—either grasses or legumes—should bhe maintained in fall and
winter, for they prevent soil erosion and when plowed under in spring
merease humus and nitrogen supplies.

Tobacco and vegetable crops need moderate to large quantities of
complete fortilizer that is high in phosphorus and potash and medium
in nitrogen. Small grains require similar fertilizer in smaller quan-
tities with a smaller proportion of potash. Legumes, either alone or
in grass mixtures, necd phosphorus, probably potash, but no nitrogen.
Grasses grown alone should rcceive a complete fertilizer. Lime is
ret&uired to obtain good stands of legumes. Where crops are rotated
and adequately fertilized, no special practices for controlling runoff
are necessary.

Sequatchie fine sandy loam, sloping phase.—This phase is on
sloping to strongly sloping parts of low river terraces. Sliopes range
from 7 to 20 percent, but are mostly greater than 15 percent. The
parent material is derived from stream alluvium washed from uplands
underlain by sandstone and small quantities of limestone and shale
materials. Internal drainage is moderate and surface drainage, some-
what rapid. Native vegetation was a hardwood forest.
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The total area mapped is 625 acres. Most of the soil is along the
Powell and Clinch Rivers in long narrow strips on short strong slopes
that lie between the normal phase on the higher nearly level terrace
benches and Pope fine sandy loam on the adjoining narrow level bottom
lands. Fullerton, Clarksville, and Bolton soils and Rough stony land
(Talbott soil material) are on the adjoining upland slope. A small
acreage is on the more sloping parts of the terraces along the streams
of Powell Valley associated in a complex pattern with other soils of
the terrace lands, colluvial lands, bottom lands, and uplands.

"T'he surface 10 to 15 inches is grayish-brown or light-brown friable
fine sandy loam that is medium to strongly acid in reaction and rela-
tively low in organic-matter content. Good tilth is easily maintained,
but tillage operations are more difficult than on the normal phase
because of the stronger slopes. The soil is permeable to moisture and
plant roots. The relatively low moisture-holding capacity may result
in crop injury during droughts, but ordinarily the moisture supply is
adequate in normal seasons.

The 10- to 20-inch subsoil is yellowish-brown to brownish-yellow fine
sandy loam to light sandy clay that is underlain by sandy stream allu-
vium and beds of sandstone and quartz gravel. This alluvium is sev-
eral to many feet thick and is generally underlain by cherty dolomite.
No significant variations other than those in color and texture are
mapped.

Use and management.—The use and management of Sequatchie fine
sandy loam, sloping phase, vary from place to place, but in general
they are not-well adjusted to the physical properties of the soil. Most
of the soil is cleared, but some of the steeper parts are in woodland.
Cleared areas are used almost exclusively for corn and hay, chiefly
lespedeza. Small quantities of fertilizer are used on corn, but none
is ordinarily applied to hay crops. None of the soil is limed, and no
practices for conserving moisture or preventing erosion are ordinarily
used. Under prevailing systems of management, acre yields of about
20 to 25 bushels of corn and 34 to 1 ton of hay may be expected.

Although this seil is similar to the normal phase in most physical
properties, its management requirerments are more exacting and its
use suitability is much more limited because of the stronger slopes.
Much of the soil on narrow strong slopes should remain in close-
growing crops most of the time in order to prevent stream scouring
and damage to the normal phase on the higher, more level part of
the terrace. Various grasses and legumes are suited, but they require
small to moderate quantities of fertilizer and lime. Some of the
wider less strongly sloping areas can be used in rotations similar to

“those used on the normal phase, but the hay crop should remain for
a longer time. On these areas the soil is suited to crops similar to
those on the normal phase, and similar fertilization and other manage-
ment practices are required.

SEQUOIA SERIES

The soil of the Sequoia series is on rolling slopes in valleys under-
lain by interbedded limestone and shale. It is chiefly in one small
valley in the southern part of the county. Native vegetation was a
mixed hardwood forest. The soil is associated with Armuchee and
Dewey soils and the miscellaneous land types of Talbott soil material.

715032—48——1(
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It is relatively unimportant because of the small total area, 195 acres.

The grayish-brown silty clay loam surface layer is underlain by a
brownish-yellow heavy subsoil. Shale bedrock containing thin lenses
of limestone is at shallow depths. This acid soil is low in organic
matter and relatively low in fertility. It is moderately erode(% and
erodes easily where cleared. The eroded phase of the silty clay loam
is mapped.

Sequoia silty clay loam, eroded phase.—This upland soil is in
low lying valleys underlain by interbedded shale and limestone prob-
ably of the Conasauga formation (74). It was developed under a
mixed hardwood forest of oak, hickory, beech, and maple; although
shortleaf pine was possibly in some places. Slopes are 8 to 15 percent.
Surface drainage is moderate, but internal drainage may be retarded
slightly by the heavy subsoil.

Most of the soil is on the uplands along Straight Creek in the south-
ern part of the county. It is in small-sized areas associated chiefly
with Armuchee soils; but the soil pattern is very complex ‘because of
folding and faulting of the underlying rocks, and soils of the Dewey,
Montevallo, and Fullerton series and miscellaneous land types of
Talbott soil material are on the immediately adjacent uplands. A
few small areas in Powell Valley are chiefly on foot slopes associated
with Armuchee soils.

The profile is similar to that of Talbott silty clay loam, eroded
phase, but it has a lighter-colored surface soil and subsoil and is not
80 heavy and compact in the subseil. 'The surface 6 inches is moder-
ately Iriable grayish-brown silty clay loam with a fine erumb structure.
It is low in organic malter and strongly acid in veaction. Air, mois-
ture, and plant roots penetrate the soil easily. Tillage can be accom-
plished without injury to tilth only within a relatively narrow range
of moisture conditions. Where the soil is severcly eroded, much of
the original surface soil is missing, and the present surface layer
is largely the upper subsoil mixed with the small quantity of remain-
ing original surface soil. In these places, moisture conditions are
less favorable, and good tilth is maintained with difliculty.

The subsoil is brownish-yellow sticky plastic silty clay loam with
a well-developed nut structure. At a depth of about 12 inches it
grades into light brownish-yellow sticky plastic siity clay mottled with
gray, red, and light yellow. 'This breaks into coarse nutlike aggre-
gates. The underlying rock is yellow or greemish-yellow shale con-
taining thin beds and lenses of gray or blue shaly limestone. In most
places this rock is at depths of 3 to 4 feet ; but where the soil is severely
eroded, thin ledges of limestone may outcrop on the surface,

The chief variations are due to differences in erosion. As the soil
is associated in a complex pattern with other limestone and shale
soils in some places, small areas of Montevallo and Dewey soils and
miscellaneous land types of Talbott soil material may be included.

Use and management—Sequeia silty clay loam, eroded phase, is
used for purposes for which it is at least fairly well suited, but man-
agement practices are not designed to compensate for soil deficiencies.

ractically all the soil is cleared and cultivated to corn, burley tobacco,
vegetable, and hay. General management practices are similar to
those used on Talbott silty clay loam, eroded phase. Under common
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management practices, acre yields of about 20 bushels of corn, 750
pounds of burley tobacco, and 34 ton of lespedeza hay may be ex&;ected.

Requirements for good management include increasing the humus
and nitrogen supplies; supplying lime, phosphorus, and possibly
potash; conserving soil molsture; preventing erosion; and maintain-
ing or improving tilth conditions. The requirements are similar to
those for Talbott silty clay loam, eroded phase.

SMOOTH STONY LAND (TALBOTT SOIL MATERIAL)

Smooth stony land (Talbott soil material) consists of alternate
strips of limestone bedrock and heavy limestone soil material on level
to gently sloping uplands in limestone valleys. It is underlain by rel-
atively high-grade limestone of the Stone River and Black River
formations. The original vegetation was a hardwood forest of oak,
hickory, maple, some walnut, and redcedar, Slopes range from 0 to
7 percent, Surface drainage is moderate, but internal drainage may
be somewhat slow because of the shallow depth to bedrock and the
heavy soil material. The aggregate area is only 641 acres. Broad
areas are chielly in Powell and Cedar Fork Valleys, and small areas
are in the valley of Little Sycamore Creek. It is associated chiefly
with Rolling stony land (Talbott soil material) and Talbott and
Dewey soils.

Limestone outerops are on 25 to 75 percent of the area and protrude
above the surface only a very few inches in most places. The soil
materials range from a few inches to 2 or 3 feet thick. They are
chiefly silty clays and have properties similar to those of the subsoils
of the Talbott soils. They are generally acid in reaction and rela-
tively low in organic matter and in mineral plant nutrients. Mois-
ture conditions are favorable for the growth of grasses except during
periods of low rainfall when the supplies in the shallow soil materials
become depleted.

Use and management.—Most of the Smooth stony land (Talbott soil
material) is cleared and used almost entirely for pasture, although a
small acreage is in hay and corn. Pastures consist almost entirely of
volunteer or wild grasses including bluegrass, white clover, lespedeza,
and broomsedge. Few special practices for improving pastures are
used, but most farmers make some attempt to keep down brush and
weeds. Corn yields are very low, but under current management the
land is fairly productive of pasture.

Because of the large number of bedrock outcrops and the shallow
soil this land is poorly suited to growing crops, but under good man-
agement it is good grazing land. Management requirements are con-
cerned with selecting proper pasture mixtures and providing proper
amendments for them. DBluegrass and white clover are well suited,
and lespedeza, other clovers, and grasses do well. Small or moderate
applications of phosphate and lime will increase both the quantity
and quality of grazing. Weeds and brush can be controlled by clip-
ping with a mower if the outcrops do not protrude far enough above
the surface to interfere with mowing. Grazing should be carefully
controlled during dry periods to prevent injury to the pasture stand.
Thin shading by widely spaced locust or walnut trees is beneficial.
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STONY COLLUVIUM (MUSKINGUM SOIL MATERIAL)

Stony colluvium (Muskingum soil material) is an aceumulation of
sandstone and conglomerate cobbles and boulders at the foot of moun-
tain slopes and in the channels of streams on Cumberland Mountain.
In a few places some sandy soil material may be in the spaces among
the rocks, but in general there is little of this material. The physical
properties of the material are very unfavorable for plant growth, but
moisture seeps from the surrounding hillsides and hemlock, beech,
and maple do well. The part of the land along the stream channels is
devoid of vegetation or has small willows on it. Slopes are nearly
level to strongly rolling. Small areas, totaling 494 acres, are through-
out the Cum%erland Mountain section associated with Muskingum
soils on the uplands and Jefferson and Philo soils in the stream
valleys.

Us?; and management—This is a very infertile soil with so many
other unfavorable properties that the better part of it is suited only
to forest use, whereas the poorer part is wasteland and has no value
for growing plants. Forestry practices similar to those used on the
adjolning uplands are applicable,

TAFT SERIES

The strongly acid soil of the Taft series is on nearly level imper-
fectly drained low terraces along small streams in the limestone
valleys. It is in Powell Valley generally above the level of present
overflow. Although similar to the Monongahela soil, its parent mate-
rial differs in being derived chiefly from old limestone alluvium rather
than sandstone and shale and its texture is somewhat heavier. Nomne
of the soil is eroded to any extent. :

The surface soil is a loose floury light-gray silt loam. The upper
subsoil is grayish-yellow clay loam or silty clay loam, and the lower
subsoil is bright-yellow compact silty clay loam. At depths of 30 to
40 inches a motltled gray and yellow compact layer is present, It is
underlain by heavy gray silty clay old stream alluvium derived from
limestone material. Limestone residuum or bedrock is several feet
below the surface. Only one type, the silt loam, is mapped.

Taft silt loam.—This soil is mapped in limestone valleys on low,
imperfectly drained, nearly level terrace benches along small streams
above present overflow. Parent material is derived from old stream
alluvium washed largely from uplands underlain by limestone, some
shale, and a small quantity of sandstone. Native vegetation was a
hardwood forest of water-loving oak, maple, sweetgum, blackgum,
and willow. Slopes range from 0 to 7 percent, but nearly all the soil
has slopes of 2 to 8 percent. Both surface and internal drainage are
slow,

The total area of 779 acres is in Powell Valley, chiefly in a few broad
areas of large extent. Robertsville clay loam is the principal asso-
ciated soil on the terraces, Lindside and Melvin soils are on the adja-
cent bottom lands; Allen and Caylor are on the surrounding colluvial
lands; and Dewey and Talbott and Rolling and Smooth stony lands
(Talbott soil material) are on the adjoining uplands.

The profile is similar to that of Monongahela silt loam, but it is
generally heavier in texture and slightly more fertile because of the
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limestone material that has contributed to its formation. The sur-
face 8 inches is loose floury light-gray silt loam. The soil is strongly
or very strongly acid and 1s low in organic matter. During heavy or
prolonged periods of rain it becomes saturated with water because of
the impermeability of the underlying layers and remains cold and wet
in spring so that planting of crops is delayed. It plowed when too
wet it puddles or becomes cloddy, and subsequent tillage operations
are accomplished with difficulty.

The 6- to 10-inch upper subsoil is grayish-yellow clay loam or silty
clay loam that is friable when moist but somewhat hard and brittle
when dry. It grades into a bright-yellow silty clay loam with a dis-
tinet nut structure, the lower part of which is somewhat compact and
contains some faint-gray mottlings. This is 10 to 15 inches thick and
grades into yellow compact silty clay heavily mottled with gray and
brown ; this layer breaks into large angular lumps. It is underlain
by heavy gray silty clay alluvium washed largely from uplands under-
lain by limestone. Limestone residuum or bedrock is several feet
below the surface.

Several variations are included. In a few places the parent mate-
rial is washed almost cntively from uplands underlain by cherty dolo-
mite. The alluvium is thin in some places, and limestone bedrock
may be at depths of 3 to 4 feet. In a few places the surface soil is
grayish brown, but otherwise the profile is essentially the same as that
of the normal type.

Use and management.—The present use and management of Taft
silt loam are not well adjusted fo its physical properties. Practically
all of it is cleared; a small part is used for corn and small grains, but
most of it is in hay and pasture. A common practice is to grow corn
for 1 or 2 years and then sow lespedeza mixed with some grasses as
timothy and redtop. These crops are cut for hay or used for pasture
for several years until they become too weedy to be useful; then the
soil is again plowed for corn. Small quantities of fertilizer are used
on small grains and corn, but none is ordinarily applied to hay or pas-
ture. Very little of the soil is ever limed. A few farmers attempt to
improve sirface drainage by constructing shallow open ditches, but
this practice is not commeon and tile drains are not used. Under the
prevailing systems of management acre yields of about 18 bushels of
corn, 11 bushels of wheat, and 14 ton of lespedeza may be expected.

The use suitability is somewhat limited by imperfect drainage, but
good management can be achieved with ease because of level slopes and
the uneroded condition. The chief management requirements are con-
cerned with supplying lime and fertilizer to suitable crops and improv-
ing soil meisture conditions. The soil 1s physically suited to short
rotations, but in many places it can possibly be used to hetter advantage
on long rotations because of the limited variety of crops that can be
grown. Corn, soybeans, wheat, lespedeza, alsike clover, white clover
and redtop are among the suitable crops; barley, oats, alfalfa, and
possibly crimson clover are not well suited.

Legumes and grasses either alone or in mixtures increase the humus
and nitrogen contents and better tilth conditions, but they require
potash, phosphorus, and lime. Grasses without legumes need nitrogen
also. Corn and wheat need a complete fertilizer containing small to
medium quantities of nitrogen and potash and large quantities of
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phosphorus. Barnyard manure is a valuable source of nitrogen and
Eotash, and it improves tilth and moisture conditions; but it should

e supplemented with phosphate fertilizer to obtain the proper bal-
ance of plant nutrients. On the more level areas, surface drainage can
be improved by constructing small open ditches, but tile drains are
not ordinarily practical.

TALBOTT SERIES

Soils of the Talbott series are in the limestone valleys closely associ-
ated with the Dewey soils. They differ from them, however, in bein
somewhat lighter in color; lower in organic matter, lime, and minera
plant nutrients; much tougher and more compact in the subsoil and
substratum; and shallower over bedrock. Relief ranges from undu-
lating to steep—11 percent of the soil is undulating; 53 percent, roll-
ing; 31 percent, hilly; and 5 percent, steep. About 46 percent has a
silt loar surface layer, whereas the rest has silty clay loam. All these
soils are eroded to some extent, and more than three-fourths of them
have had their productivity reduced by erosion (pl. 12).

The surface soil is grayish-brown moderately friable silt loam with
a fine crumb structure. 'Where uneroded it is 6 to 8 inches thick, but in
eroded areas it may be partly or entirely missing. The subsoil is
tough compact sticky plastic silty clay about 2 feet thick. The heavy
substratum also is sticky and plastic silty clay but is less tough and
compact. It is reddish yellow mottled with gray, yellow, and rust
brown. Slightly clayey limestone bedrock is at a depth of 4 or 5 feet.

Areas on undulating and rolling slopes are physically suited to the
common field crops, but the hilly and steep phases are probably best
suited to pasture. Requirements for good management are exacting,
Careful practices, including engincering devices, for control of runoff
are required, and efforts toward improvement of tilth conditions and
moisture relations are necessary. The nitrogen and humus contents
need to be increased, and lime, phosphorus, and potash are needed in
soil amendments. One type and three phases—the silt loam with its
hilly and steep phases and the eroded phase of the silty clay loam—
are mapped.

Talbott silt loam.—A total area of €29 acres of this soil is mapped
in the limestone valleys on slopes of less than 7 percent. The parent
material was weathered from glightly clayey limestone of the Stone
River and Black River formations (9). Native vegetation was a
hardwood forest, chiefly of oak, hickory, and maple. Surface drain-
age is moderate, but internal drainage may be somewhat slow because
of the compact subsoil. Most of the soil is in Powell Valley in medium-
sized areas, but a few small areas are in Cedar Fork Valley and the
valley of Little Sycamore Creek. Tt is associated chiefly with Talbott
silty clay lvam, eroded phase, and miscellaneous land types of Talbott
soil material, but in some places it is associated with Dewey and Caylor
soils.

The profile is similar to that of Talbott silty clav loam, eroded phase,
but the surface layer is thicker and lighter in texture. The surface
6 to 8 inches is grayish-brown moderately friable heavy silt loam with
a fine crumb structure. Reaction is generally strongly acid. Al-
though the original supply of humus was not large, it has been depleted
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by cropping and loss through erosion. In general, good tilth is main-
tained without difficulty, but the more serlously eroded areas furnish
special problems. Moisture conditions are favorable for crops ex-
cept during droughts or extended rains. A few small fragments of
limestone rock are on the surface in some places.

The subsoil is reddish-yellow or yellowish-red sticky plastic tenaci-
ous heavy silty clay with a coarse nut or lumpy structure. Some fine
chert fragments are present, and small black concretions are in the
tower part. At a depth of about 2 feet this grades into reddish-yellow
silty elay mottled with gray, brown, ocher, and yellow. This sub-
stratum has a nut structure and is less compact than the subsoil layer
above, Clayey limestone bedrock is at an average depth of about 5
feet, but the rock floor is jagged and uneven.

Variations are due chiefly to differences in the degree of erosion..
A fow areas have lost a fairly large part of the original surface soil,
and the present plow layer includes part of the upper subsoil. In
these eroded places the problems relative to maintenance of good tilth
and favorable moisture conditions and the control of erosion are es-
sentially the same as for Talbott silty clay loam, eroded phase.

Use and management.—Many areas of Talbott silt loam are used
and managed in the same manner as Talbott silty clay loam, eroded
phase, but in general these practices are not well adjusted to the phys-
1cal suitability of the soil. Practically all the soil is cleared and
cultivated ; about 85 percent is used for corn, 25 percent for small
grain, 10 percent for tobacco and vegetables, and 30 percent for hay
and pasture.

Systematic crop rotations are not generally followed; the kind of
crop grown and the length of time that it remains in a given field are
determined by the immediate needs of the farm operator. Corn and
small grains ordinarily receive small applications of 0-10-4 fertilizer
or superphosphate. %obacco is fertilized with barnyard manure if
it is available, and in many places it also receives heavy applications
of commercial fertilizer. ay and pastures receive small quantities
of fertilizer. Very little of the soil is limed at regular intervals.
Special practices for the control of runoff and erosion are not or-
dinarily used. Under present common management practices, acre
yields of 25 bushels of corn, 15 bushels of wheat, 1 ton of lespedeza, and
600 pounds of hurley tobacco may be expectec. Where lime is used
in addition to the common practices, about 114 tons of red clover and
814 tons of alfalfa are average yields. ] )

Management requirements are not so exacting as for Talbott silty
clay loam, eroded phase; but practices for improving tilth and mois-
ture conditions, preventing erosion, and increasing the supplies of
humus, lime, phosphorus, and potash are required. Under a rotation
including a row crop once in 3 to 4 years the soil can be conserved if
other management requirements are met. Corn, burley tobacco, smali
grains, and some vegetable crops are fairly well suited. When prop-
erly treated alfalfa and red clover do well; they increase the organic-
matter and humus contents, improve tilth of the surface soil, and
prevent erosion. '

Time is necessary to obtain good stands of legumes. Barnyard
manure is effective in increasing the nitrogen and humus contents,
furnishing some potash, and aiding runoff control by improving tilth
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and increasing the absorptive qualities of the soil. Liberal applica-
tions of phosphorus are required for all crops—including pasture—
and potash also is needed. These materials are probably most econom-
ically furnished through high-analysis commercial fertilizer.

In general, runofl and soil moisture can best be controlled and con-
served by proper choice and rotation of crops and proper use of
amendments rather than by mechanical means. Cultivation, how-
ever, should be on the contour ; and although broad-base terraces may
be beneficial in some places, they must be very carefully planned, con-
structed, and maintained to be effective,

Talbett silt loam, hilly phase.—This soil occurs on the lower scarp
slopes of the valley mountains. It is underlain by high-grade lime-
stone of the Trenton formation (9). Slopes range from 15 to 80
percent, but are mostly about 25 percent. Surface drainage is rapid,
but internal drainage may be somewhat slow because of the heavy
subsoil. Native vegetation consisted chiefly of eak, hickory, maple,
beech, and black walnut. A total of 1,825 acres is mapped. Arveas
are on the lower slopes and benches on the northwest-facing slopes of
Powell and Lone Mountains and Wallen Ridge and on the scutheast-
facing slope of Poor Valley Ridge. It is in irregularly shaped areas
in association with Talbott silt loam, steep phase: Talbott-Hayter
silt loams; Armuchee soils; and miscellancous land types of Talbott
soil material.

The soil profile is similar to that of the normal phase, but more of
the original surface layer has been lost because of greater erosion on
the steeper slopes. The surface 4 to 6 inches is a grayish-brown mod-
erately friable heavy silt loam with a fine crumb strusture. It is
strongly acid in reaction where it has not received applications of
lime, but recently limed areas are only slightly acid. The organic-
matter content is relatively low. Good tilth is moderately difficult to
maintain, and soil moisture is conserved with difficulty, especially
where tilled crops are grown. Small slabs of limestone rock ave on
the surface in some places.

The yellowish-red subgoil is sticky plastic compact heavy silty clay
with a coarse nut or lumpy structure. It is about 24 inches thici
and is underlain by yellowish-red silty clay mottled with gray, brown,
red, and ocher. This substratum is less compact than the subsoil
and has a more distinetly developed nut structure. Limestone bed-
rock is at an average depth of 4 feet, but the rock floor is jagged and
uneven and bedrock outerops are in some places.

Variations are due to differences in the degrec of erosion and to the
admixture of some sandy colluvial material. In some places where
the soil has been used extensively for growing tilled crops, the origi-
nal surface layer is entirely missing and the present surface soil is
formed by the upper part of the original subsoil. In these places the
surface is sticky and plastic when wet and hard and intractable when
dry. Similar conditions exist in many very small areas where pas-
tures have been overgrazed. Much of this phase is immediately adja-
cent to areas of Talbott-Hayter silt loams and the boundaries between
the soils are not distinct. Sandstone rock fragments may be on the
surface and sandy soil material may be mixed in the surface layer in
many places along the edges of the areas mapped.
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Use and management.—The present use and management of Talbott
silt loam, hilly phase, are fairly well adjusted to the physical suita-
bility of the soil; but in some places improper use and poor manage-
ment are practiced. Practically all the soil has been cleared and used
for growing tilled erops and pasture, but about 20 percent has been
abandoned and is now second-growth forest. At present about 40
percent is used for permanent pasture; 25 percent for hay crops; and
15 percent for other crops, including corn, tobacco, vegetahles, and
small grains. .

Where used for tilled crops, a systematic crop rotation 18 not com-
monly practiced and the kind of crop grown is determined la-rgelty by
the immediate needs of the farm operator. Grazing is not carefully
controlled on pastures during periods of adverse moisture conditions,
and only a few farmers remove weeds by mowing. About half the
pastures reccive applications of lime and superphosphate at fairly
regular intervals, and the rest ordinarily receive no amendments.
Hay crops are not generally fertilized, but most farmers use a small
quantity of commereial fertilizer on corn, tobacco, and small grains.
Terracing, strip eropping, and control of gullies are not commonly
practiced; but where the soil is cultivated, tillage is roughly on the
contour. Under common management practices, acre yields of about
10 bushels of corn and 1 ton of hay are obtained. Yields of tobacco,
small grain, and vegetables are very small, and about 40 cow-acre-days
of grazing may be expected.

I%ses of this phase are very limited, and management requirements
are exacting because of the difficulty of working and conserving the
soil.  Tilled crops are poorly suited, and the soil is best used for per-
manent pasture if feasible from the standpoint of good farm manage-
ment. Bluegrass, white clover, and alfalfa arc well suited if liberal
quantities of phosphorus and lime are used. These plants furnish
excellent pasture and are effective in increasing the organic-matter
and humus contents, which consequently increase moisture absorp-
tion and circulation, thereby helping to control runoff. Grazing
should be very carefully controlled 1n periods of adverse moisture con-
ditions in order to prevent injury to the pasture and to tilth of the
surface soil. Where amendments are applied in the proper kinds and
quantities, weeds generally will be Jargely eliminated; but clipping
in spring and fall may be necessary in some places. Check dams are
necessary to control gullies.

If farm-management requirements make the use of this soil for tilled
crops necessary, row crops should not be grown more than once in 7
or 8 years. Liberal applications of lime, phosphorus, and potash will
be required; and organic matter and nitrogen should be maintained
or increased by growing legumes and sod-forming grasses during
much of the rotalion. Barnyard manure is also effective in this re-
spect and furnishes some potash in addition. Cover crops are ver,
necessary in winter. Engineecring practices for the control of runo
are required and contour tillage should be practiced. Strip cropping
on the longer slopes may also be effective in controlling runoff and
congerving moisture and soil material.

Talbott silt loam, steep phase.—~Mapped in small or medium-
sized irregularly shaped areas, this phase occupies only 310 acres on
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the lower slopes of mountain ridges. The parent material has weath-
ered from high-grade limestone of the Trenton formation. Native
vegetation was a hardwood forest of oak, hickory, maple, beech, and
black walnut. Slopes range from 30 to 60 percent, but are usually
less than 40 percent. Areas occur on the northwest-facing slopes of
Powell and Lone Mountains and on Wallen Ridge and on the south-
east-facing slope of Poor Valley Ridge in association with the hilly
hase, Talbott-Hayter silt loams, Armuchee soils, and Rough stony
and {Talbott soil material).

The profile is similar to that of the hilly phase, but more of the
surface layer has been removed by accelerated erosion. To a depth
of 4 to 6 inches the surface layer is grayish-brown silt loam with a
fine crumb structure. It is strongly acid in reaction, low in organic
matter, and at least moderately deficient in lime, phosphorus, and
pi)tash. Small slabs of limestone rock are on the surface in some

aces.

P The 18- to 24-inch subsoil is heavy compact yellowish-red silty clay
with a weakly developed nut or lumpy structure. It is underlain by
mottled yellowish-red silty clay, which is less compact and has a more
distinetly developed nut structure than the above layer. Bedrock is
at a depth of about 4 feet, but surface outcrops and ledges are rather
comman.

Runeff and erosion are difficult to control because of the steep slopes
and the compact, slowly permeable subsoil, which causes much water
to be lost in runoff. - Where the scil is unprotected by vegetation, run-
off is very rapid; and the water carries large quantities of suspended
soil material, cutting guilies in many places.

Included variations are due to differences in the degree of erosion
and to the presence of some sandy colluvial material in the surface
soil. Where erosion is severe, all the original surface soil is missing
and the upper part of the original subsoil is at the surface. In these
places the surface is sticky and plastic when wet and hard and intract-
able when dry. In a few places where sandy soil material has washed
from higher slopes onto the soil, the surface few inches are fine sandy
loam in texture and sandstone rock fragments are present. These vari-
ations are not of sufficient magnitude to alter materially the manage-
ment requirements from those of the normal type.

Use and management.—The present use of Talbott silt loam, steep
phase, is fairly well adjusted to its physical suitability, but improve-
ments are needed in management practices. Practically all the soil
is cleared and used for pasture land. Fertilizer and other soil amend-
ments are not ordinarily unsed, and other special management prac-
tices are not followed. Under present practices about 30 cow-acre-
days of grazing may be expected. In the few places where tilled crops
are grown, yields are very low,

Because this soil is difficult to work and conserve, it is best suited
to pasture. Management requirements should insure adequate amend-
ments, fertilizer, organic matter, and moisture in order to obtain good
stands. Lime and liberal applications of phosphorus are required to
obtain good stands of red clover, white clover, and bluegrass. When
the sod-forming crops become established, they aid in controlling
runoff and preventing loss of soil material by erosion. The organic-
matter content and the water-absorbing capacity of the soil are in-
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creased, further decreasing runoff. Grazing should be controlled so
that good pasture stands can be maintained, and weeds should be con-
trolled by clipping or other means to eliminate competition with the
pasture plants for moisture and plant nutrients. Check dams are
needed in the larger gullies. Shading hy thin plantings of locust or
black walnut may be beneficial on pastures.

Talbott silty clay loam, eroded phase.—This soil is on slopes of
7 to 15 percent on low rolling hills in the limestone valleys. Clayey
limestone of the Black River and Stone River formations (9) under-
lies it. Surface drainage is fairly rapid, but internal drainage is
moderately slow because of the heavy subsoil. Native vegetation was
a mixed hardwood forest of oak, hickory, and maple. Medium-sized
irregularly shaped areas of the 3,166 acres mapped are in Powell -
Valley and in the vicinity of New Tazewell, and small areas are in
Cedar Fork and Little Sycamore Valleys and in the southwestern part
of the county in the vicinity of Little Barren Church. It is associated
chiefly with other Talbott soils and the miscellaneous land types of
Talbott soil material, but in some places it is mingled with Dewey,
Caylor, and Allen soils.

Much of the original surface layer has been lost by accelerated
erosion. The present 8- to 6-inch surface layer is grayish-brown
moderately friable silty clay loam with a fine granular structure.
Reaction 1s strongly acid. The original organic-matter content was
probably moderately low, but it has been greatly depleted by cropping
and erosion losses. Good tilth is generally difficult to maintamn be-
canse of the mixing of heavy subsoil material with the remaining
surface soil. This material is sticky and plastic when wet and hard
and intractable when dry. A small quantity of chert may be on the
surface and in the soil.  Small flaggy slabs of limestone are on the
surface and bedrock outerops are in some places.

The reddish-yellow subsoil is sticky plastic tenacious compact silty
clay with a coarse nut or lumpy structure. When dry it is extremely
hard and intractable. Tt is about 2 feet thick, and small black concre-
tions are in the lower part. The substratum is yellow or reddish-
yellow silty clay mottled with gray, ocher, and dark brown. It has
a fairl{; well developed nut structure and is less sticky and tenacious
than the above subsoil layer. Clayey limestone bedrock is at an
average depth of 5 feet, but the rock floor is uneven and jagged and
surface outcrops are in some places.

The maintenance of favorable tilth and moisture conditions is diffi-
cult. The tight compact subsoil greatly impedes the percolation of
water, the penetration of roots, and the movement of air. Slow
moisture movement causes alternate wet and dry conditions in the
surface soil, and crops are injured by droughts or extended wet
periods. Slow percolation of water through tlgle subsoil layer causes
heavy surface runoff and may result in serious soil erosion. As erosion
becomes more severe, conditions for absorption and percolation of
moisture become less favorable and the susceptibility to further erosion
becomes increasingly greater.

Variations are chiefly due to differences in the degree of accelerated
erosion. In many places nearly all of the original surface soil is
missing and the present plow soil is heavy, sticky, and plastic; whereas
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in the few areas only slightly eroded, the surface is moderately friable.
Bedrock outcrops are more numerous in the more severely eroded
areas, and the rock is at shallower depths.

Use and management.—In the past the use and management of
Talbott silty clay loam, eroded phase, have not been well adjusted to
the physical suitability of the soil, and little change has taken place
in recent years. Practically all the soil i3 cleared; about 35 percent
is used for corn, 25 percent for hay, 20 percent for pasture, 10 percent
for other crops, and 10 percent is idle land. Very hitile burley tobaceo
is grown. Systematic rotation of crops is not commonly practiced—
many farmers grow corn for a few years in succession followed by
several years of idleness; others alternate corn and hay according to
their farm needs.

Corn usually receives about 100 pounds an acre of 0-10-4 or 0-20-0
fertilizer, and small grains are treated similarly., Hay and pasture
ordinarily receive no fertilizer. Very little of the soil used for tilled
crops receives periodic applications of lime, but areas that are used
chiefly for pasture are limed at fairly regular intervals. Mechanical
means for the control of runoff are not commeonly used, but tillage is
generally on the contour. Under common prevailing management
practices, acre yields of about 20 bushels of corn, 12 bushels of wheat,
750 pounds of burley tobacco, and 1 ton of lespedeza hay may be
expected. Where lime is used in addition to other practices, 1 ton
of red clover and 114 tons of alfalfa an acre arc obtained.

Requirements for good management include careful practices for
(1) controlling runoff and erosion, (2) improving tilth of the surface
soil, (8) improving moisture conditions for plant growth, and (4)
increasing the humus, lime, and mineral plant-nutrient supplies.
Where practical from the standpoint of good farm management the
soil is best suited to hay and pasturc crops, but under careful soil
management it can be conserved under a rotation including inter-
tilled crops once in € years. It is not well suited to tobacco, but
corn followed by small grain seeded to a pasture or hay makes a
desirable rotation.

Alfalfa, red clover, and sod-forming grasses—especially blue-
grass—are effective in increasing the humus and nitrogen contents,
improving tilth, increasing moisture-absorbing qualities, and pre-
venting erosion. Cover crops should be on the soil in fall and
winter. Grazing of pastures should be carefully controlled during
periods of adverse moisture conditions. Potash and phosphorus in
Iiberal applications are necessary for good growth of legumes and

rasses. Lime is required. Runoff and erosion can be controlled
argely by proper choice and rotation of crops and the use of ade-
quate amendments, but in most places some other practices are neces-
sary. Strip cropping is beneficial on some of the longer slopes,
and tillage should always be on the contour. Terraces may be effec-
tive on some areas to control erosion, but they must be well planned
and carefully maintained to be effective. Check dams are required
to control gullies.
TYLER SERIES

The soil of the Tyler series is on old stream terraces in nearly level
or slightly depressed positions. The parent material of old alluvium
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has washed chiefly from uplands underlain by shale and seme sand-
stone. All of the soil is in the valley of Big Sycamore Creek, Agri-
culturally, it is of slight importance because of its small acreage
and limited use suitability.

The surface layer is light yellowish-gray silt loam. The subsoil
is mottled yellowish-gray sill loam to somewhat gray or blue silty
clay loam heavily mottled with yellow and brown. Acid shale is at
variable depths. Only one type, the silt loam, is mapped.

Tyler silt loam.—OQOccurs on level or slightly depressed positions
above present overflow on old stream terraces. Its parent material
is derived from stream alluvium that has washed from-uplands un-
derlain by shale and some sandstone material. Slopes are Jess
than 8 percent, and both internal and surface drainage are very slow.
Native vegetation was a hardwood forest. All of the 115 acres
mapped is in the valley of Big Sycamore Creek in small areas
associated with Monongahela and Holston soils. Leadvale; Jeffer-
son, Philo, and Atkins soils are on the adjoining colluvial slopes and
bottom lands; and Montevallo, Lehew, and Muskingum soils are on
the nearby uplands.

The surface 4 to 5 inches is light yellowish-gray floury silt loam.
It is underlain by an 8- to 12-inch layer of yellowish-gray silt loam
mottled with brown, yellow, and red. 'This grades into a somewhat
compact gray or blue silty clay Joam heavily mottled. with brown
and yellow. Tt is heavier and more plastic with increasing depths, al-
though in places thin layers of sand and gravel may be present.
Shale bedrock is at depths of a few to several feet. Organic-matter
content is very low, and reaction is strongly to very strongly acid.
Moisture conditions are unfavorable for the growth of most erop
plants; water stands on the surface during all the wetter seasons
of the year, but the surface layer may dry out late in summer.

Use und management.—At present all of Tyler silt loam is cleared
and used chiefly for pasture. Redtop, common lespedeza, and various
wild grasses are the chief pasture plants. No lime, fertilizer, or other
amendments are ordinarily used; and yields are low and of poor
quality. Both quality and quantity can be improved by good man-
agement, however, and most of the soil can be profitably used for
grazing. If lime and phos}p;-hate are used in adequate quantities, a
mixture of bluegrass and white clover is well suited. If a hay crop
is needed, alsike clover might do fairly well. Surface drainage can
be improved in many places by open ditch drains; and where it is
improved, better stands of desirable pasture plants can be obtained
and the grazing period is lengthened.

WAYNESBORO SERIES

The soil of the Waynesboro. series occurs on the terraces of the
Powell River and some of its larger tributaries. Slopes range from
gently sloping to strongly rolling and erosion, from.moderate to
severe. Holston and Sequatchie soils are on the lower terraces, and
soils derived from limestone and dolomite are on the. associated up-
lands. This soil is better drained, more leached, and more oxidized
than other terrace soils derived from sandy materials.
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The profile is well developed. The surface layer is grayish-brown
to light-brown friable fine sandy loam, and the subsoil is red or yel-
lowish-red fine sandy clay. The substratum, which is several feet
thick, is yellowish-red fine sandy clay mottled with gray, brown, and
yellow. It contains beds of rounded sandstone gravel and sand and
1s underlain by limestone residuum or bedrock. The eroded phase
of the fine sandy loam is the only type mapped.

Wayneshoro fine sandy loam, eroded phase.—This soil is on high
old stream terraces on slopes of 5 to 12 percent well above the present
level of overflow. The parent material is derived from old alluvium
washed from uplands underlain chiefly by acid shale and sandstone
with some limestone material. Native vegetation was a hardwood
forest of oak, hickory, and associated species with some shortleaf
pine in the more dmugflty sites. DBoth surface and internal drainage
are moderate. The 190 acres mapped are in a few areas of moderate
size along the Powell River near Brooks Ridge and along Indian Cresk
in the northern part of the county. Holston and Sequatchie soils
are on the lower terraces, and various goils derived from limestone and
dolomite are on the adjoining uplands. A few small areas in Powell
Valley are associated in a complex pattern with other soils of the ter-
race lands, bottom lands, and colluvial lands.

The surface 4 to 6 inches is grayish-brown to light-brown friable fine
sandy loam. It is strongly acid in reaction and low in organic matter.
In many places it is so thin that the upper subsoil is disturbed by till-
age operations and mixed with the surface soil. In these places the
present surface layer is dominantly reddish in color and is somewhat
heavier in texture. Moisture conditions are fairly good, however, and
favorable tilth is moderately easy to maintain. Some small sand-
stone fragments may be on the surface and in the soil, and small quartz
or sandstone pebbles are numerous on the more severely eroded areas.

The red or yellowish-red fine sandy clay subsoil is about 2 feet
thick and is underlain by several feet of yellowish-red fine sandy clay
mottled with gray, brown, and yellow. Sandstone, quartz pebbles,
and sand layers are present. In most places this material is under-
lain by limestone residuum or bedrock.

Several variaticns are mapped. About a third of the soil is on
slopes of 2 to 5 percent. These areas are less eroded than the normal
phase, and the subsoil color is lighter, being reddish yellow rather
than red in most places. A few small areas in Powell Valley derived
chiefly from limestone material are heavier and darker than the
normal phase. Although some of these variations cause local differ-
ences in management requirements, they are not generally of sufficient
importance or extent to necessitate additional soil separations.

Use and management.—The present use of Waynesboro fine sandy
loam, eroded phase, is fairly well adjusted to its physical properties,
but management practices are not designed to compensate for the de-
ficiencies of the soil or to conserve it. All the soil is cleared and
cultivated; it is used for corn, wheat, tobacco, hay, and vegetables.
The general level of management is essentially the same as that on
the agjoining upland soils on similar glopes. Crops are not ordinarily
rotated ; row crops.are grown for a few years followed by hay, which
is chiefly lespedeza but may be clover and timothy in a few places.
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Tobacco is fertilized heavily, but corn and small grains receive only
small quantities of fertilizer and hay crops receive none. Very little
of the soil is ever limed. Tillage is roughly on the contour, but no
other precantions for conserving moisture or preventing erosion are
used. Under prevailing systems of management, acre yields of 20
bushels of corn, 13 bushels of wheat, 550 pounds of burley tobacco, 34
ton of lespedeza, and 1 ton of mixed hay may be expected.
Management requirements are centered about proper selection and
rotation of crops; use of lime, fertilizer, and other soil amendments;
prevention of erosion; and conservation of soil moisture. Although
the soil is derived from different kinds of materials and is lighter in
texture throughout the profile, use suitability and management re-
quirements are similar to those of Dewey silty clay loam, eroded phase.

USE, MANAGEMENT, AND PRODUCTIVITY OF
CLAIBORNE COUNTY SOILS

The soils of the county are grouped into land classes based on the
physical * use suitability of the soils and into management groups
based on management requirements. A table of estimated yields is
included to show the expected yields of crops for the soils of the
county under three different levels of management to enable the users
of the report to compare the productivity of the same soil under
different levels of management and of different soils under similar
management. In the productivity table, the estimated yields are con-
verted into indexes that will permit comparison of the productivity
of soils of Claiborne County with those of other parts of the United
States.

The physical properties of the soils determine or limit the ranges
of their physical use suitability, and the use or uses, in turn, determine
the requirements for good management. The way a soil is used and
managed together with its physical properties determines largely,
Lhoug% not entirely, its productivity. It should be pointed out, how-
ever, that use, management, and productivity, although determined
largely by the physical properties of the soils are not completely so,
inasmuch as many other factors, as economic conditions, climate, and
interest of the farm operators also are important.

Productivity as used in this section refers to the capacity of the
soils to produce crops. The soil may be productive of a crop but not
well suited to it, because of poor workability, poor conservability, or
both. The five relative terms used to describe productivity are very
high, high, moderate, low, and very low.

Soils of very high productivity have a good supply of available
plant nutrients, moisture relations that are most nearly ideal, a re-
action that approaches neutral, and conditions that are favorable for
good root development. Soils defined as of high, moderate, low, and
very low productivity are successively less favorable for vlant
growth.

"The term “physical” used in this section connotes such internal and external
soil properties as texture, structure, consistence, reaction, content of essential
plant nutrients, lime, and organic matter; kinds and quantities of miero-
organisms, insects, and earthworms ; moisture relations, slope, stoniness, erosion,
and any other soil factors that might affect the kind and quantity of plant
growth on the soils.
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Workability refers to ease of tillage, harvesting, and other field
operations. 'Texture, consistence, stoniness, and degree of slope are
important among the properties that affect workability. The six
relative terms used to describe workability are excellent, very good,
good, fair, poor, and very poor.

Soils of excellent workability are generally light- to medium-tex-
tured, stone-free, nearly level soils that require a minimum of effort
for tillage and harvesting operations. It is successively more difficult
to perform normal farming operations on soils of very good, good,
and fair workability, but such operations can generally be performed
feasibly for crops requiring tillage, even on soils of fair workability.
Silty clay or clay soils, hilly soils, or soils that contain enough stones
to interfere seriously with cultivation are considered to have fair
workability. Soils on which nofmal tillage operations can be per-
formed only with great difficulty are considered to have poor work-
ability. Such soils in this county generally have slopes in excess of
25 percent or are so stony as almost to preclude tillage with ordinary
implements. Soils of very poer workability are so steep or so stony
or both that tillage is generally limited to the use of hand implements.

Conservability refers to ease of maintenance of productivity and
workability of the soil. The degree to which the soil responds to good
management practices is reflected in the conservability of the soil.

The relative terms used to describe conservability are the same as
those listed for use in describing workability. The ease with which
the content of available plant nutrients can be maintained at a high
level, the ease with which runoff and consequent loss of soil material
and water can be controlled, and the ease with which good tilth and
zood conditions for tillage can be maintained are the principal factors
considered.

Excellent conservability means that productivity and workability
can be maintained with a minimum of intensity of management. Very
good, good, and fair conservability, respectively, represent soil condi-
tions that require successively more intensive management for con-
servation of productivity and workability, but both can generally be
conserved under good management practices that are feasible under
present conditions for crops requiring tillage. Poor conservability
represents soil conditions such that productivity, workability, or both
can be conserved when the soil is used for crops requiring tillage only
by intensive management practices that are generally not feasible on
most farms under present conditions. Very poor conservability rep-
resents the extreme of difficulty of conservation of productivity, work-
ability, or both.

These three conditions—productivity, workability, and conserv-
ability—determine the physical suitability of the soils for agricultural
use. An ideal soil for agriculture is one that is very productive of
a large number of important crops, one that is easily worked, and
one that can be conserved with a minimum of effort. On the basis
of their relative physical suitability for agriculture the soils of Clai-
borne County are grouped in classes as shown in tables 6 and 8 and
as defined in the section on Land Classification. Although no one of
the classes is ideal for existing agriculture, the First-class soils' more
nearly approach that ideal than do Second-class soils. Likewise, the
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soils of each succeeding class are farther from the ideal than those
of the preceding class.

The relations among productivity, workability, and conservability
are very complex in their influences on the physical suitability of soils
for agricultural use. All soils of Claiborne County are short of ideal
in respect to these three conditions, but they differ widely in degree
of departure from this ideal. Moreover, the degree of departure of
any one of the three conditions from the ideal may differ greatly from
those of the other two. For example, a soil may be highly proguctive
and easy to conserve, but very difficult to work; whereas another soil
may be low in productivity and easily worked and conserved. Kvalu-
ation of these threc conditions may place both soils in the same land
class or physical use-suitability group.

Because of differences in departure of these three conditions from
the ideal, however, soils of similar use suitability will differ consid-
erably in management requirements, one requiring special practices
to improve workability and the other special practices for increasing
productivity. For this reason it is convenient to divide the use-
suitability groups into groups of different management requirements
and in a few cases to have soils of different land classes in the same
management group. These groups of soils of similar management
requirements are listed in table 6, and uses and management are de-
scribed in some dctail in the section on Soil Use and Management.

LAND CLASSIFICATION

The 87 units of mapping (soil types, phases, complexes, and mis-
cellaneous land types) of the soil survey of Claiborne County are
classified on the basis of physical characteristics that can be observed
in the field® Some of these characteristics, such as color and struc-
ture, may be considered internal, whereas others such as slope and
erosion may be considered external. Both internal and external
characteristics may have significance in determining the physical capa-
bility of the soil unit. Soils that are widely separated in the soil
classification may be relatively similar for agricultural use. It is
necessary Lo interpret the characteristics of soils in terms of physical
suitability for agriculture if the soil survey is to be useful in meeting
farm preblems.

The soils are placed in five land classes on the basis of relative physi-
cal suitability for agriculture under present conditions, considering
the productivity, workability, and conservability of each. It is as-
sumed that soils that are only moderately well suited both to crops
requiring tillage and to pasture are better suited to agriculture than
are soils that are poorly suited to crops but that are well suited to
pasture. This assumption is made becaunse soils that are well suited
to crops are limited on more farms than soils that are well suited to
pasture. If livestock should become more important in the agri-
culture of the area this assumption would tend to become less valid.

The soils are divided into two groups, in one of which produectivity,
workability, and conservability of the soils are sufficiently good for
the soils to be considered at least fairly well suited to crops as well as

* The method of classification of the soils into taxonomic units is deseribed in
the section on Soil Survey Methods and Definitions, page 25.

715082—48-—11
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to pasture. In the other, one or more of the factors of productivity,
workability, and conservability are sufficiently poor for the soils to
be considered poorly suited to crops requiring tillage,

The first group is subdivided into three subgroups, which are desig-
nated as First-, Second-, and Third-class soils in decreasing order of
suitability for agriculture.

The second. group, which consists of soils poorly suited to the pro-
duction of crops requiring tillage, is subdivided into two subgroups—
Fourth- and I'ifth-class soils. The first of these two groups consists
of soils at least fairly well snited to the production of permanent
pasture ; the other, of soils that are poorly suited to permanent pasture
and are probably best suited to forest.

Information obtained from the experience of farmers, soil sur-
veyors, extension workers, experiment station workers, and others
who work with the soil was used in placing the soils in these five land
classes. Comparisons were made among the soils, considering produe-
tivity, workability, and conservability. For example, a farmer knows
that some soils on his farm are better suited to agriculture than others:
By comparisons of this nature within and among farms the soils were
placed in the approximate order of their physical suitability for agri-
culture. For soils for which information based on experience is lack-
ing, the rankings were arrived at by comparisons with soils of similar
productivity, workability, and conservability for which information
is available.

This grouping is not to be taken ag a recommendation for use. Its
purpose is to provide information as to the relative physical suit-
ability of the various soils for the present agriculture of the county.
Knowledge of a great many factors applying to a specific farm is
necessary in making recommendations for land use on that farm.

FIRST-CLASS SOILS

Tirst-class soils are very good for the agriculture of Claiborne
County. They are good to excellent for crops requiring tillage and good
to excellent Tor permanent pasture. All are relatively well supplied
with plant nutrients when compared with other soils of the county,
but the most fertile is responsive to additions of amendments for some
crops. They contain more lime than most other soils of the county,
but they ave usually slightly deficient in this constituent ; they are fairly
well supplied with organic matter in comparison with other soils of
the county. All are well drained, but their physical properties are
such that they retain moisture well, and an adequate and even supply
of moisture for plant growth is maintained. Good tilth is easily ob-
tained and maintained, and the range of moisture conditions for till-
age is comparatively wide. The physical properties of these soils
favor normal circulation of air and moisture, and roots penetrate all
parts of the subsoil freely.

None of these soils has any prominent adverse soil conditions. They
are almost free of stone, the relief is favorable to soil conservation and
tillage, and none is severely eroded or highly susceptible to crosion.
Their natural productivity 1s relatively high, they are easily tilled, and
the problem of conservation of goil fertility and of soil material itself
is relatively simple under common farming practices. All are well
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suited to most of the exacting and intensive crops of the locality when
grown under the prevailing systems of management. The total area
of these soils is 1,784 acres.

SECOND-CLASS SOILS

Second-class soils are good for the agriculture of the county. They
are fair to good for crops requiring tillage and fair to excellent for
permanent pasture; they are moderately productive of most of the
crops commenly grown in the county; their physical properties are
moderately favorable for tillage, maintenance of good tilth, and nor-
mal circulation and retention of moisture. None occuples slopes
greater than 12 to 15 percent; none is sufficiently stony to interfere
seriously with tillage operations; and none is severely eroded. Tach
is moderately defictent in one or more properties that contribute to
productivity, workability, or conservability; but none is so seriously
deficient in any property that the soil is poorly suited to use for crops
requiring tillage.

The deficiencies vary widely among the soils. Some are fertile but
sloping and moderately eroded ; gthers are almost level and uneroded
but relatively low in content of plant nutrients or have restricted
drainage. Management requirements differ widely among the soils
because of the many different kinds of soils included. These soils
are relatively similar in their suitability for agriculture, although the
management practices by means of which their capability may be
realized differ greatly. The total arca of these soils is 21,698 acres.

THIRD-CLASS SOILS

Third-class soils are fair for the agriculture of the county. They
are poor to fair soils for crops requiring tillage and are fair to very
good for permanent pasture.

Each soil has workability, conservability, or productivity, one of
which, or a combination of which, is sufliciently poor for its physical
suitability for crops requiring tillage to be definitely limited. These
soils are better suited to crops requiring tillage than Fourth-class
soils and are less well suited to crops requiring tillage than Second-
class soils. One or more of the conditions of low content of plant
nutrients, low content of organic matter, low water-holding capacity,
uridesirable texture, structure, condistence, strong slope gradient,
stoniness, or inadequate natural drainage limit the suitability for
crops requiring tillage. Because of the diversity of characteristics
among the soils of this group, management requirements differ widely
within the group. The total area of these soils is 34,870 acres.

FOURTH-CLASS SOILS

Tourth-class soils are poorly suited to crops requiring tillage and
are poor to very good soils for permanent pasture. They are poor for
agriculture, mainly because of the limited number of uses to which
they are well suited. Some of them may be the most important soils
on some farms, however, where soils well suited to permanent pasture
are needed.

Each soil of this group is so difficult to work or so difficult to con-
serve, or both, that mapagement practices necessary for their success-
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ful use for crops requiring tillage are not feasible on many farms
under present conditions. On some farms, however, soils well snited
to crops requiring tillage are so limited that 1t is necessary to crop
Fourth-class soils. They are generally used for pasture on farms
where enough land is available that is well suited to crops. Consider-
able acreage is used for crops, mainly on farms where soils better
suited to the production of crops exist in acreages too small to satisfy
the needs of the farm unit. The management of these soils used for
crops is generally inadequate for good soil conservation. Manage-
ment requirements, both for crops requiring tillage and for pasture,
vary widely among the Fourth-class soils. The total area of these
soils ig 70,589 acres.

FIFTH-CLASS SOILS

Fifth-class goils are very poorly suited to the agriculture of the
county: They are very poor soils for crops requiring tillage and are
poor to very poor for permanent pasture. Each soil of this group is
so difficult to work, so difficult to conserve, so low in productivity
or has such combinations of these unfavorable properties that it 1s
generally not feasible to use them for crops requiring tillage. Iach
15 80 low in content of plant nutrients or has such poor moisture
relationg, or both, that common pasture plants produce very little
feed. These soils are apparently best suited to forest under present
conditions even though they may be less productive of forests than
soils of any of the preceding groups. Existing conditions of the lo-
cality or of the farm unit may require the use of some of these soils
for pasture or for crops, in spite of the fact that they are poorly
suited to those uses in their present conditions. The total area of these
soils is 149,072 acres.

SOIL USE AND MANAGEMENT

The physical use suitability and most of the common practices and
management requirements are discussed for each soil type in the sec-
tion on Soils. The purpose of this section is to explain briefly some
of the principles of soil use and management and to assemble in one
place a summary of the management practices commonly followed
and a statement of the major requirements of good management of
solls of the county.

The term “soil use” as used here refers to broad farm uses as (1)
for crops requiring tillage, (2) for permanent pasture, and (3) for
forests. The term “soil management” refers to such practices as (1)
choice and rotation of crops; (2) application of soil amendments,
as lime, commercial fertilizer, manure, and crop residue; {3) tillage
practices; and (4) engineering practices, for the control of water on
the land.

The farmer who attempts tc readjust the use and management of
his soils is confronted with a number of circumstances that affect
his ability to make adjustments. Among these are (1) the size and
type of farm; (2) the physical character of the land, including the
pattert: of soils on the farm; (3) the surrounding social and eco-
nomic conditions, as transportation, market, church, and school facili-
ties; (4) the immediate demand for a cash income to meet taxes,
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indebtedness, support of family, and other expenses; (5) the relation
between prices of farm products and other commodities; (6) the
farm operator’s facilities and resources for operating purposes, in-
cluding buildings, equipment, kind and number of livestock, cash,
credit, and other items; (7) the farm operator’s ability, preferences,
and other characteristics; (8) community cooperation with respect
to drainage, water disposal, marketing, buying, and other operations;
and (9) tenure status of the operator.

A farmer, as an individual, can make only those adjustments to-
ward better management that are possible within his limited finan-
cial and personal ability. In the suggestions for management prac-
tices for the various solls, it is recognized that certain of these may
not be feasible for many farmers in the county under present condi-
tions. Some may use combinations of management practices, differ-
ent from those indicated in this section but better suited to their par-
ticular conditions. The management requirements. of soils of each
group are discussed with respeet to two broad uses—(1) crops that
require tillage and (2) permancnt pasture.

Management requirements are diseussed for crops in terms of a
rotation or rotations considered to be well suited to the soils. The
management of the soil for one crop of the rotation generally has
an effect on the production of other crops in the rotation. Manage-
ment requirements of the soil for each crop, therefore, are dependent
not only on the properties of the soil and characteristics of the crop
but also on the management that has been practiced on other crops in
the rotation.

The suggested management practices are to be used as the defini-
tions of management for columns C of the tables of expected yields
and productivity ratings. They represent one or more particular
kinds of management that are thought to be good, but many differ-
ent combinations of management practices in various intensities of
application can be used in most cases to attain the same objectives
of production. The proper choice depends upon conditions of the
farm as a unit. For example, nitrogen may be maintaind by the
use of legumes, manurc, commereial fertilizer, or combinations of
the three. The best method for maintaining nitrogen depends on
the kind of farm as well as on soil conditions.

In the land classification part of this section the soils are grouped
according to their relative physical suitability for geueral farm use,
whereas 1n this part they are placed in 14 separate groups on the
basis of their management requirements as shown in table 6.

The soils within one of the physical land classes or use groups
may vary widely in their management requirements and responses.
Soils may have the same degree of physical use suitability for farm-
ing, but the management practices necessary may be very different
among them because the characteristics of the several soils of the
group are different. Conversely, soils of similar management re-
quirements may have different physical suitability for farm use. Ior
example, stoniness may have a greater influence on the physical
suitability of a soil for crops requiring tillage than it has on the
management requirements of the soil to produce those crops.

The Tennessee Agricultural Experiment Station, the Tennessee Col-
lege of Agriculture Fxtension Service, and the University of Ten-
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nesses have issued many publications, bulletins, and circulars that
relate to the sotls and crops of Tennessee. Some of the information
in these various publications is related to specific soils and crops,
whereas much of it is of a more general nature and should be carefully
studied before it is applied to any specific soil or crop. The following
list includes many of these publications.

Tetinessee Agriculture Ixperiment Station bulleting:

T8. The Soilg of Tennessee 149, Fertilizers and Manure for

114. 'The Qat Crop Corn

141, The Comparative Values of 176. A New Eaxplanation of What
Different Phosphates Happens to Superphosphate

142, The Rifects of Various Leg- in Limed Soils

umes on the Yield of Corn
Tennessee Agricultural Experiment Stution cireunlarg:

5. The Soils of Tennessee 34. Increasing the Profits from
6. The Value of Farmyard Ma- Phogphates for Tennessee
nure Soils
10. A Select List of Varieties of 45. Balho Rye
IFarm Crops 49. Korean Lespedeza
11. Rates and Dates of Planting 52, Rye for Pasiure and Seed in
for Tennessee Farm and Tennessgee
Garden Crops 60. Fertilizer for Tennessee Soils
33. The Effect of Certain Soil Con- 65. The Effect of Shade on Pasture

ditions on the Yield and
Quality of Burley Tobacco

Tennessee College of Agriculture Extension Secrvice publications:

133. Lime and Prosperity of the 214, Small Grain in the Contour
Farm Furrows on Lespedeza Sod
144, The Farm Woodland in Ten- 216. Making High Quality Hay
nessee 217. A Pasture Program for Ten-
161. Burley Lobacco Calture nessee Farms
188. Winter Cover Crops for Pas- 218. Farming Terraced Fields
ture and Soil Conservation 219. Plowing for Terrace Mainte-
197. A Land Use and Soil Manage- nance
ment Program for Tennessee 227, Field Mechanics of Terracing
208. Lime, Phosphate and Legumes 228, Terrace Outlet Waterways
in an Agricultural Conserva- 233. How to Build and Conserve
tion Program Your Soil with the Aid of
209. The Place of Terraces in Ten- the AAA
nessee Agriculture 234. Conservation and Tse of Ma-
210. Increasing Farm Returns nure on Tennessee Farms
213. Alfalfa in the Tennessee Farm 245. Planning the Farm Lay-Out
Program and Cropping System

Tennessee College of Agriculture Extension Service leaflet:
19. Soybean Seed Production in Tennessee
College of Agriculture, University of Tennessee bulletins :
5. Determining Soil Types on 6. Getting Acquainted with the
Tennessee Farms Origin and Nature of Farm
Soils in Tennessee

The following groups of soils are based on similarities of manage-
ment, requirements for crops requiring tillage. Management, require-
ments for permanent pasture as well ag for crops requiring tillage are
discussed for each group. Generally the requirements for permanent
pasture are also similar among the soils of each group. The soils of
different groups may also have similar management requirements for
pasture, although they have striking dissimilarities for crops requiring
tillage. This arises from the more exacting management requirements
that result from tillage of most soils of this county.
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MANAGEMENT GROUP 1

Management group 1 includes good to excellent crop and pasture
soils. Allthe soils are high to very high in productivity and are easily
worked and conserved, They have gentle slopes and are not susceptible
to severe erosion. All are relatively high in lime, organic matter, and
E]ant nutrients as compared to soils of most other groups, and all

ave favorable moisture conditions for plant growth. This group is
of relatively small importance to the agriculture of the county because
of the small total acreage.

Management requirements—The soils of group 1 are suited to in-
tensive use and a wide variety of crops, inclu(%ing corn, burley tobacco,
soybeans, small grains, alfalfa, red clover, crimson clover, sweetclover,
and various vegetable crops. When other management requirements
are met; the soils can be conserved and their productivity maintained
or increased under rotations including a row crop in alternate years.
Winter cover crops and green-manure crops are useful as a means of
conserving soil moisture, improving tilth, and as a source of nitrogen
and humus.

These soils are more fertile than any others of the county, but they
are generally slightly to moderately deficient in lime, phosphorus,
nitrogen, and possibly potash. Properly conserved barnyard manure
is an excellent source of both nitrogen and potash and also serves to
increase the humus supply of the soils, but it should be supplemented
with some form of phosphate fertilizer to obtain the correct balance
of plant nutrients. Where an adequate supply of manure is not.
available, such crops as corn, tobacco, small grains, and vegetables will
respond to complete commercial fertilizer. Legumes require phos-
phorus and potash but, when properly inoculated, no nitrogen, inas-
much as they “fix” nitrogen from the air. Lime is necessary to obtain
good stands of legumes and increases the yields of most other crops if
other management requirements are met.

Good tilth is easily maintained and tillage operations can be carried
on over a fairly wide range of moisturce conditions without seriously
impairing the physical properties of the soils, Controlling erosion and
conserving soil moisture are not serious problems on these soils when
crops are properly chosen and adequate amendments are used.
Mechanical devices for these purposes are not ordinarily needed, but
contour tillage is a good practice wherever feasible. Careful manage-
ment of adjoining upland, however, is necessary to control runoff and
prevent {looding and covering Caylor silt loam, gently sloping phase,
ancli Eémory silt Joam by heavy subsoil material from the eroding
uplands.

Even though the soils of this group are very well suited to pasture
land, their use for this purpose 1s largely precluded by their being so
well suited to crops. When used for pasture, the chief management
requirements consist of supplying amendments, chiefly lime and phos-
phorus, to suitable pasture plants. Other requirements include proper
control of grazing and scattering of droppings. On pastures that
receive adequate amendments and are properly grazed, the problem of
weed control is not serious; but occasional mowing may be necessary
to remove cxcess herbage and undesirable plants.



168 SOIL SURVEY SERTES 1939, NO. 5

MANAGEMENT GROUP 2

The soils of management group 2 on the whole are good for crops

and pasture. They are moderate in productivity and as a group have
good workability and conservability but less favorable properties in
these respects than the soils of group 1. All these soils are on rolling
uplands or old sloping colluvial lands in limestone valleys on slopes
of 8 to 15 percent, except for Talbott silt loam which has slopes of less
than 8 percent. These soils are excluded from group 1 largely because
of the heavy, tough subsoil and shallowness over bedrock. All these
soils are slightly to moderately croded and are moderately suscep-
tible to erosion; all are moderately deficient in organic matter and es-
sential plant nutrients; and all are medium to strongly acid. Moisture
supplies are generally adequate for good plant growth, but crops may
be injured by lack of moisture during prolonged droughts. This
group of soils is of moderate agricultural importance because of its
?;Lirly large acreage and rather favorable physical properties.
. Management requirements—The soils of group 2 are suited to mod-
erately intensive use. They can be used for growing corn, small
grains, burley tobacco, legumes, and grasses. When other manage-
ment requirements are met, they can be conserved under rotations
including a row crop once in 3 to 5 years. Leguminous and grass sod-
forming crops are useful in each rotation as a means of controlling run-
off and increasing or maintaining the nitrogen and humus supplies.

The soils of this group are moderately deficient in lime, phosphorus,
potash, and nitrogen. They appear to be adequately supplied with
most of the so-called minor elements, but some unknown deficiencies
in these respects may exist. Such crops as corn, small grains, and
burley tobacco require moderate to large quantities of complete fer-
tilizers. Grass hays have similar requirements, but legumes ordi-
narily need only phosphorus and potash. Lime is necessary to obtain
good stands of legumes, improves yields and quality of other crops,
and is probably best applied just prior to seeding the legumes in the
rotation. Barnyard manure is an excellent source of nitrogen and
potash if supplied in sufficient quantitics and supplemented with some
form of phosphorus to obtain the proper balance of plant nutrients.

Moderate care is required in the selection of proper moisture con-
ditions for working these soils, but otherwise good tilth is easily
maintained. The proper selection and rotation of crops together
with the use of soil amendments arc partly effective in controlling
runoff, but some special practices for this purpose are required. Con-
tour tillage is an effective aid in conserving soil and moisture. On
the longer slopes, strip cropping is useful for the same purposes. In
some places, properly planned and constructed terraces that are care-
fully maintained are also effective. Large gullies can best be stabi-
lized by the use of check dams and by planting permanent cover crops.

Good pastures can be easily established and maintained on these
soils. Grass and legume mixtures, including bluegrass, orchard grass,
white clover, lespedeza, hop. clover, and many other plants are well
suited. Applications of lime, phosphorus, and possibly potassium
are needed on most pastures, but mixtures that include a fair propor-
tion of legumes ordinarily require no nitrogen. Subsequent applica-
tions of potassium may not be required, Careful control of grazing
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during periods of adverse moisture condition is important both as a
measure to protect pasture stands and to prevent injury to the physical
properties of the soils. On pastures that have received adequate
amendments and are properly grazed, weed control is not a serious
problem, but during seasons of rapid growth, clipping to remove excess
herbage and eradicate weeds may be necessary.

MANAGEMENT GROUP 3

The soils in management group 3 are good for crops and pasture.
As a group they have moderate productivity, good workability, and
good conservability. All the soils in the group are on rolling ridge
tops on the cherty ridge part of the county. ‘They are generally some-
what lower in natural fertility than the soils of group 2, but they are
lighter in texture and more friable, especially in the subsoil, and are
less eroded and less susceptible to erosion. These soils are low in lime,
essential mineral plant nutrients, and organic matter. They have
slopes of 5 to 12 percent and are slightly to moderately eroded; they
absorb and retain moisture well, and moisture moves freely in the soil
to permit an adequate supply for plants under normal conditions.
Crops, however, may be injured to some extent by lack of moisture
during periods of even moderate drought. The acreage of the soils
in this group is large, and the group is of considerable importance to
the agriculture of the county.

Management requirements—Although the soils of group 3 are rela-
tively low in natural fertility they have favorable physical properties
and respond to good management. They are snited to all or nearly
all the crops commonly grown in the county and seem to be especially
well fitted to growing burley tobacco, alfalfa, vegetables, and fruits.
The soils can be conserved under a rotation including a row crop once
in 3 years. A row crop seeded to small grain followed by a legume
s a useful rotation. Legumes and green-manure crops should have
an important place in the cropping system, inasmuch as they are effec-
tive in maintaining or increasing the supplies of humus and nitrogen,
conserving moisture, and preventing crosion.

These soils are low in nitrogen, phosphorus, potash, and lime.
Wherever barnyard manure is available, it should be applied in liberal
quantities as a source of nitrogen, potash, and humus and as a means
of improving tilth and increasing the moisture-holding capacity of the
soils.” Some form of phosphorus should be used in conjunction with
it to obtain a correct balance of plant nutrients. Where manure is
not available or is available in only limited quantities, complete com-
mercial fertilizer is needed by corn, small grains, tobacco, vegetables,
and grasses. Legumes and legume-grass mixtures require phosphorus
and potash but no nitrogen 1if they are properly inoculated. Lime
is necessary to insure success with legumes. Fertilizer should be used
in quantities adequate for the needs of the particular crop to which
it is applied rather than in large quantities at infrequent intervals.

Good tilth is easily maintained, and tillage can be carried on over
a wide range of moisture conditions without injury to the soils. Where
crops are properly selected and rotated and receive adequate supplies
of fertilizer and other amendments, runoff and erosion are greatly
reduced, but a few special practices for water control are needeg. All
tillage operations should be done on the contour if feasible. On the
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longer slopes where the soils are intensively used, strip cropping is
effective in conserving moisture and preventing erosion. Terraces
may be useful in some places; but they must be carefully planned, con-
structed, and maintained to be effective.

These soils are well suited to pasture, although their suitability to
more intensive use prevents their use for pasture land in most places
in the present agriculture of the county. Grasses and legumes, includ-
ing lespedeza, various clovers, bluegrass, orchard grass, timothy, and
redtop are among the pasture plants suited to the soils. Phosphorus
and lime in moderate quantities at relatively frequent intervals are
needed. Tnitial seedings of pasture will likely need potassium as well;
but subsequent applications may not be necessary. Control of grazing
is important, especially during the drier summer months and early in
fall, when overgrazing may result in injury to the stand. Occasional
mowing of pastures may be needed in spring and fall to remove excess
forage and to eradicate weeds.

MANAGEMENT GROUP 4

Management group 4 includes good crop soils and fair to good
pasture soils. As a group they are moderate in productivity and have
good workability and good conservability. They are on colluvial
lands and low stream terraces with slopes of 2 to 15 percent. The
greatest acreage of soils, however, has slopes near the middle of the
range. As a group, these soils have somewhat better moisture rela-
tions than those of group 3, and they are less eroded and apparently
less susceptible to erosion. They are relatively low in lime, organic
matter, and mineral plant nutrients but are slightly more favorable
in these respects than the soils of group 3. Moisture is readily ab-
sorbed and circulated and fairly well retained by these soils. The
supply of moisture is apparently maintained or replenished to some
extent by seepage from surrounding upland slopes so that an adequate
supply for plant growth is available except during periods of severe
and prolonged drought. Because of the moderately large acreage,
fairly favorable properties, and ready response to good management
the soils of this group are important to the agriculture of the county.

Management requirements—DBecause of their favorable physical
properties, moderate fertility, and slight susceptibility to erosion the
coils of group 4 are suiled to mtensive uge. They can be used for grow-
ing a wide variety of crops including corn, small grains, and all kinds
of legumes and grasses suited to the section. Burley tobacco and vege-
tables do especially well. The soils can be conserved when used for
row crops every year or in alternate years. When the soils are so
used, erimson clover, winter oats, rye, or similar crops should be sown
to protect the soil in winter and to be turned under in spring as a
source of nitrogen and as a means of increasing the humus supply.
Where it is practical from the standpoint of farm management to use
longer rotations, the rotation of row crop followed by a small grain
seeded to hay is well suited to the soils in the group.

Although these soils are younger and less leached than the asso-
ciated soils of the uplands, they are generally at least modcrately
deficient in phosphorus and nitrogen and probably potash. Corn,
small grains, and grasses need fertilizer containing moderate quanti-
ties of nitrogen and potash and large quantities of p%osphate. Tobacco
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and vegetables have similar requirements except that the proportion of
potash should be somewhat higher. Legumes and legume-grass mix-
tures that have been properly inoculated need no nitrogen, but they do
require large quantities of phosphorus and potash. Barnyard manure
is an excellent source of humus, nitrogen, and potash if applied in
sufficient quantities and supplemented with some form of phosphorus
to obtaln the correct balance of plant nutrients. These soils are gener-
ally acid, and need lime in most places to produce good stands of
legumes. It is probably advisable, however, to determine the acidity
of these soils by an accurate chemical quick test and use the results as
a guidg as to whether lime is needed and the quantity that should be
applied.

p%/)Vhere crops are properly selected and rotated and treated with
adequate amendments, these soils ordinarily have no special problems
of erosion control, although tillage should be on the contour wherever
practical. In many places, the management of adjoining npland soils
directly affects the soils of this group inasmuch as they may be covered
with heavy subsoil material washed from adjoining eroding hillsides
thereby greatly impairing their workability and fertility and reduc--
ing their productivity. These soils should be protected from such
overwash by all feasible methods, which should center about improv-
ing the use and management of the associated upland soils.

The suitability of the soils of this group to crops largely precludes
their use for pasture, especially since they are in sections of the county
where the proportion of soils suited to crops is relatively small. Pas-
ture-management requirements are similar to those described for the
soils of group 3. They involve chiefly supplying lime, phosphorus,
and potassium to properly selected pasture mixtures; properly con-
trolling grazing ; and mowing to remove excess herbage and to eradi-
cate weeds.

MANAGEMENT GROUP 5

The soils of management group b are good for crops and pasture.
As a group they are moderate in productivity, easily worked, and very
easily conserved. All are on first-bottom lands cxcept Ooltewah silt
loam, which is in the bottom of depressions, and all are subject to
annual overflow or flooding. Roane silt loam and Pope fine sandy
loam are well drained, but the rest are imperfectly drained. The
QOoltewah, Lindside, and Roane soils are from medium to slightly acid
and generally are fairly well supplied with lime as compared with the
soils of the adjacent uplands, whereas the Fope and Philo soils are
strongly acid and are low in lime.

All soils of the group have a fair supply of organic matter and
essential plant nutrients, but the Philo soils are somewhat more defi-
cient in this respect than the remaining soils in the group and for this
reason are rated as Third-class rather than Second-class soils as are
the other soils. Most of the soils in the group, however, have some
deficiencies in nitrogen, phosphorus, potassium, and lime. TImperfect
drainage limits somewhat the variety of crops that can be grown, but
an adequate supply of moisture for p{mt growth is generally available,
and crops are not injured by droughts so easily as on the adjacent
uplands. Moderately favorable physical properties, fairly large
acreage, and the fact that many oip the soils are in areas where those
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well suited to erops are limited make the soils of this group very
important in the agriculture of the county.

Management requirements—Favorable workability and conserva-
bility make the soils of group 5 suitable for intensive use, but the
variety of crops that can be grown is limited by their imperfect drain-
age and susceptibility fo overflow. Wheat, corn, soybeans, crimson
clover, alsike clover, redtop, bluegrass, white clover, and many vege-
tables do fairly well. They are generally poorly suited to growing
alfalfa, red clover, barley, and burley tobacco. Row crops, including
corn and truck crops, can be grown every year or in alternate years,
but some green-manure or winter cover crops are needed to malntain
or increase humus and nitrogen. Where practicable from the stand-
point of good farm management, a 3- to 4-year rotation of corn, wheat,
and hay 1s suited to the soils. Tobacco can also be used in this rota-
tion but is less well suited to these soils than those with better drainage.

Even though these soils receive annual increments of soil material
they are generally deficient in lime, phosphorus, potash, and nitrogen,
as the upland soils from which the materials are washed are relatively
low in fertility. In general all crops require moderate to large appli-
cations of complete fertilizer, except legumes, which need large quan-
tities of phosphorus and potash but no nitrogen. Lime is necessary
to obtain satisfactory stands of legumes and increases the yields and
improves the quality of other crops.

All these soils are easily maintained in good tilth, although tillage
operations may be delayed in spring during wet periods because of
unfavorable moisture conditions owing to the imperfect drainage of
the soils. These soils are not ordinarily susceptible to erosion, but it
may be necessary to stabilize stream banks in some places by the use
of suitable vegetation or engineering structures. The range of use
suitabilily and general productivity of these soils can be 1mproved
by artificial drainage, but the advisability of drainage and the kinds
of drain to use on any particular area will depend upon many factors
including cost, feasibility of drainage from an engineering standpoint,
and kinds and quantities of other soils on the farm.

The soils of this group are well suited to pasture. Fairly good
pastures can be obtained with very few special practices other than
plowing and seeding. The use of lime and phosphorus, however, will
mmprove the quality and increase yields of pasture, excellent bluegrass
and clover pastures being obtained by the use of these materials. Con-
trol of grazing is important during the wetter seasons to prevent
trampling of the pastures and injury to physical properties of the soils.
Mowing to eradicate weeds and remove excess herbage is necessary.

MANAGEMENT GROUP 6

The soils of management group 6 are good for crops and for pasture.
They have moderate productivity, fair to good workability, and poor
to fair conservability; they are on rolling uplands and sloping old
stream terraces, with slopes of 8 to 15 percent. These soils differ from
those of group 2 chiefly in being more eroded and more susceptible to
erosion, All the soils are moderately to severely eroded; and over
most of their extent the subsoil is turned by plowing and other tillage
operations. Most of the soils are at least moderately deficient in lime,
organic matter, and essential plant nutrients. Favorable tilth is mod-
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erately difficult to maintain, and the range of moisture conditions for
tillage is narrow. Moisture absorption Is less favorable than on the
soils of the groups previously discussed, and losses through runoff are
large so that crops are easily injured by droughts. Because of moder-
ate natural fertility and ready response to good management, the soils
of this group are important to the agriculture of the county.

Management requirements.—Because of the difficulty in conserving
them, the soils of group 6 are not suited to intensive nse. They are
suited chiefly to close-growing small grain and hay crops, but under
proper management row crops can be grown once in 4 to 7 years.
Wheat, oats, barley, alfalfa, red clover, alsike clover, and timothy are
among the crops that will do well. These soils are less well suited to
burley tobacco than those of either group 1 or 2, and because of their
heavy-textured plow layers and moderate tendency to droughtiness
they are poorly suited to most vegetable crops. A rotation of corn
or tobacco, wheat or other small grain, and hay is well suited fo the
soil., Where limed, these soils are well suited to clover and alfalfa,
and they will fit well into the suggested rotation.

Good tilth is moderately difficult to maintain on these soils. If
plowed when too wet they become puddled or cloddy. When they are
dry, tillage operations of any kind are difficult. If plowed in fall,
freezing and thawing will likely serve to improve tilth, but this ad-
vantage is probably more than offset by the increased runoff and ero-
sion, so that fall plowing is not generally a good practice. Where
the soils are much of the time in close-growing crops, grass, and small
grain, runoff and erosion are greatly reduced, but further special
measures for their control ave required. Contour tillage should be
practiced wherever feasible. On some of the longer slopes, a system
of strip cropping may be useful. Broad-base terraces that are care-
fully planned and constructed and properly maintained are effective
in preventing erosion and conserving soil moisture. All Jarge gullies
should be stabilized. Check dams are useful for this purpose. They
may be built of wood, brush, stone, or concrete, depending upon the
size of the gully, the availability of materials, and other factors.
Vegetation on the gnlly banks is also effective. Certain trees, chiefly
pine and black locust, are useful, and Bermuda grass, kudzu, and
sericea lespedeza are among the plants that can be used effectively,

All the soils of this group are well suited to pasture. Bluegrass,
orchard grass, redtop, white clover, and other pasture legumes grow
well. Lime, phosphorus, and potassium are needed to establish good
pasture, and additional supplies of lime and phosphorus are needed
periodically to maintain them. Very careful control of grazing is
necessary, especially in dry seasons, to avoid injury to pasture stands.
Clipping is necessary, especially in wetter seasons, to remove excess
forage and eradicate weeds.

MANAGEMENT GROUP 7

The soils of management group 7 have moderate productivity and
good conservability and workability. The Holston, Monongahela,
and Taft are on nearly level to gently sloping old stream terraces;
whereas the Leadvale soils are on gently sloping to sloping colluvial
lands. All these soils have somewhat restricted internal drainage, and
all except the Holston have a distinctly developed pan or mottled
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layer. All these soils are derived from silty materials and all except
the Leadvale have old strengly leached profiles. They are generally
strongly acid in reaction and are low 1n organic matter, lime, and
essential plant nutrienls, but because of mild slopes, they are only
slightly eroded and are not susceptible to severe erosion. The soils
absorb moisture readily, but the hardpan layer restricts water move-
ment to some extent, and the soils are characterized by being alter-
nately wet and dry. Favorable moisture conditions, however, for the
growth of most crops, with the possible exception of alfalfa and other
deep-rooted legumes, are ordinarly maintained, Even though the
acreage of Lhese soils is not large and they are only fairly well suited
to crops, they are very important from the standpoint of agriculture
inasmuch as they are chiefly in parts of the county where soils suited
to crops are lunited. ) )

Management requirements.—The imperfect drainage of the soils of
group 7 limits their range of use suitability. They are suited chiefly
to corn and hay, aithough wheat may do fairly well under careful
management, and burley tobacco is successfully grown on the Leadvale
soils by some farmers. Soybeans, alsike clover, sorghum, lespedeza,
and redtop should do fairly well on most of these soils. They can
be conserved under rotations that include a row crop once in 3 years
1f other management requirements are met. A rotation of corn, wheat,
and lespedeza is well snited to most soils. Alfalfa is not suited to
the soils, but some legume, as alsike clover or possibly red clover,
can be used in the reotation nstead of lespedeza, Where the demand
for cropland is great, row crops can be successfully grown in alternate
years if the soils are carefully managed in other respects.

In general these soils are deficient, in lime, phosphorus, potash, and
nitrogen. They are apparently fairly well supplied with the minor
elements, but very little definite information is available, and defi-
ciencies that are now unknown may exist. Corn and small grains
need complete fertilizer containing moderate quantities of nitrogen
and large quantities of phosphorus and potash.” Legumes or legume-
grass mixtures for hay or pasture require relatively large quantities
of phosphorus and potash but no nitrogen if properly inoculated,
Barnyard manure is an excellent source of potash and nitrogen, but
it should be supplemented with a phosphorus fertilizer to obtain the
correct balance of plant nutrients. It is also effective in increasing
humus, thereby improving tilth and meisture conditions. Lime is
needed to neutralize soil acidity. Its use is essential to success with
legumes, and the yields of all crops will be increased.

lowing and other tillage operations may be delayed in spring
because of unfavorable moisture conditions, but otherwise all opera-
tions may be easily accomplished on these soils. None of them is
susceptib%re to serious erosion. 'With the possible exception of the need
for contour tillage on Leadvale silt loam, sloping phase, no special
practices for prevention of erosion are needed where suitable crops
are properly fertilized and receive adequate amendments. It is prob-
able that some measures for improving surface drainage can be used
profitably on most of these soils. The type of drain that iz needed
on any particular soil area should be determined by competent engi-
neers. Hlaborate tile drainage systems are too costly when the in-
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creases in yields and range of use suitability are considered, and open
ditch drains are best suited to these soils. .

All these soils are fairly well suited to pasture, though possibly less
go than those of the preceding groups. Native pasture consists largely
of broomsedge, other wild grasses, and weeds, but with the use of
lime, phosphorus, and potassium, grass-legume seedings can be estab-
lished and maintained. Careful control of grazing during extremely
wet and dry periods is necessary to avoid damage fo soil t1lth and the
physical properties of the soils. Qccasional clipping will be needed

to control weeds.
MANAGEMENT GROUP 8

The soils of management group 8 include fair cropland and fair
pasture land. As a group they are low in productivity and have
fair workability and good conservability. They differ from the
soils of group 3 chiefly in being more stony or cherty and lower in
natural fertility. All the soils have sufficient chert or stone on the
surface and in the soil layers to interfere materially with tillage;
all are low in lime, phosphorus, potassium, nitrogen, and organic
matter; and all are strongly acid. The slopes are from 5 to 12
percent. Water is absorbed readily, but it is not retained well, and
crops are injured by droughts of even moderate duration. Surface
runoff and erosion are somewhat less than on the noncherty types or
phases of the same soil series, but in many places much of the fine
material in the original surface layer has been lost by accelerated
erosion, and the present surface layer ig largely a mixture of chert
and subsoil material. In these places the solls are very cherty. In
spite of only fair suitability to crops and pasture, these soils, because
of large acreage and wide distribution, are important to agriculture.

Management requirements—The soils of group 8 are suited to
less intensive use than those of group 3 because of the less favorable
properties of thé soils and their lower response to good manage-
ment. These soils are suited to growing corn, small grains, burley
tobacco, legume hays, grasses, and some vegetables. Tree fruits,
principally peaches, are grown successfully on soils similar to some
of these in other parts of Tennessee, and it may be assumed that
they will do well in Claiborne County although there is no specific
evidence to that effect. A 4- or 5-year rotation of a row crop fol-
lowed by small grain seeded to a legume or grass for hay or pasture
is well suited to the soils. Sod-forming grasses and legumes should
have an important place in the rotation for the purpose of conserv-
ing moisture, preventing erosion, and increasing the supplies of
humus and nitrogen.

These soils are similar to those of group 8 In their requirements
for amendments. Small grain, corn, tobacco, vegetables, and grasses
require complete fertilizer; but legumes need only phosphorus and
potash, inasmuch as they “fix” nitrogen from the air 1f properly
moculated. Where barnyard manure is available and is used in
sufficient quantities in conjunction with some form of phosphate
fertilizers, other fertilizers are needed in small quantities -or not
at all, In addition to furnishing nitrogen and potash, manure in-
creases the supply of humus and helps to improve tilth and moisture
conditions. Soil acidity must be neutralized by the use of lime
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before success with legumes can be assured. These soils apparently
have adequate supplies of the minor elements, although little definite
information is available concerning them. Fertilizer should be ap-
plied in moderate quantities to meet the immediate needs of a par-
ticular crop rather than in large quantities at infrequent intervals.

Tillage operations can be carried on over a fairly wide range of
moisture conditions without impairing tilth. Tilth conditions are
generally only fair, however, because of the large quantity of stone or
chert on the surface and in the soils. Some improvement can be
obtained by removal of the larger rock fragments, but it is generally
impractical to remove all of them. Where suitable crops are properly
rotated and treated with adequate amendments, the control of runoff
is already largely accomplished, but a few additional special practices
are needed. On thesteeper, longer slopes, strip cropping is an effective
means of preventing erosion and conserving soil moisture. Contour
tillage should be practiced where feasible. It is likely that terraces
on these soils are not generally practical, but in some places they may
be effective if they are carefully planned and constructed and properly
maintained.

Under a good system of management, fairly good pastures can be
obtained on these soils, but native pastures consist chiefly of broom-
sedge and other plants. Good stands of grass-legume mixtures, in-
cluding orchard grass, redtop, lespedeza, and various clovers can be
obtained by the use of lime and complete fertilizer. After pastures
are established, additional nitrogen may not be needed if the mixtura
contains a fair proportion of legumes, but periodic application of
other amendments will be required to maintain good stands. Careful
control of grazing is important during dry seasons to avoid injury to
pasture stands, the somewhat droughty character of these soils being
responsible for the limited growth during dry periods. Where ade-
quate amendments are used and grazing is properly regulated, weeds
are few on pastures on these soils, but occasional elipping for weed
eradication may be necessary. Hoof injuries by the sharp fragments
of chert on the chertier parts of many of these soils inhibit grazing
by cattle, and may make the use of the soils for pasture purposes im-
practical even though they may produce good yields of forage.

MANAGEMENT GROUP 9

The soils of management group 9 make fair cropland and fair
pasture land. They have low to moderate productivity, poor to fair
workability, and fair to good conservability and differ from the soils
of group 8 chiefly in having stronger slopes and on the whole being
somewhat more eroded. Slopes range from 12 to 25 percent, a large
proportion of the total acreage having slopes in the middle and u[()iper
parts of this range. All except the wooded parts are at least moder-
ately eroded, and all are at least moderately susceptible for further ero-
sion. Allhave some deficiencies in lime, phosphorus, potassium, nitro-
gen, and humus, and all but the Dewey soil are of light texture and are
easily maintained in good tilth. Water is readily absorbed and retained
except on the more severely eroded areas, but crops are injured by
droughts of moderate duration because of the large loss of water in
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runoff. In parts of the county where soils suited to crops are scarce,
these soils are of large agricultural importance, but over the county as
a whole they are of only moderate importance, because of the small
acreage and limited range of use suitability. )

Management requirements.—Their stronger slopes make the soils
of group 9 more exacting in management requirements and more lim-
ited in range of use suitability than those of any of the preceding
groups. Wherever practical from the standpoint of good farm man-
agement, these soils are best nsed entirely for small grain and sod-
forming forage crops, but row crops can be grown once in 7 to 10
years if other management requirements are met. Wheat, oats, bar-
ley, alfalfa, red clover, lespedeza, timothy, orchard grass, blucgrass,
white clover, and corn are among the crops suited to the soils. Fruit
trees, if properly cared for, may produce well. Tilth and moisture
conditions are not generally favorable for burley tobacco and vege-
table crops. Where the soils are kept in sod crops most of the time,
erosion is prevented, soil moisture is conserved, and the supplies of
nitrogen and humus are increased.

These soils, like those of groups 3 and 8, are low in nitrogen, phos-
phorus, potash, and lime and require similar fertilization. Small
grains require complete fertilizer as do grass crops. Legumes or leg-
wme-grass mixtures require phosphorus and potash but no nitrogen
if they are properly inoculated. As on other soils, barnyard manure
in adequate quantities is an excellent source of nitrogen, potash, and
humus but needs to be supplemented with some kind of phosphorus
to obtain the proper balance of plant nutrients. There are no serlous
deficiencies in the minor elements, but unknown shortages may exist
because few data are available. Lime is necessary to obtain good
stands of legumes and also to improve the yield and quality of other
crops. It is best applied in small or moderate quantities at rather
short intervals. Fertilizer should be supplied in small or medium
applications to meet the need of a particular crop rather than in
large quantities at long intervals.

Tillage is moderately difficult because of the strong slopes and
eroded condition. Moisture conditions for plowing need to be care-
fully chosen to avoid further impairment of tilth. The soils should
never be left bare of vegetation during winter or at any other time
of the year for periods longer than necessary to accomplish needed
tillage operations. Erosion control and moisture conservation can
be attained largely through correct choice, rotation, and fertiliza-
tion of crops, but some other special practices are needed. Both hay
and small grains should be seeded on the contour. Tillage opera-
tions also should be on the contour wherever feasible. Where it is
necessary to raise row crops, some system of strip cropping is needed
wherever practicable.  In general, it is not feasible to build terraces
on the strong slopes of these soils. Gullies can be controlled by check
dams and by planting pine, black locust, and other suitable trees and
various kinds of herbaceous vegetation, including grasses, kudzu, and
sericea lespedeza.

This group of soils is suited to pasture, but less well so than most
groups already described. Management requirements are similar to

715032—48——12
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those described for group 8. They are concerned chiefly with sup-
plying needed amendments to suitable pasture mixtures, controlling
grazing, and eradicating weeds.

MANAGEMENT GROUP 10

The soils of management group 10 are poorly suited to crops, but
they are fair to good pasture lands. They are low to moderate in
productivity, moderately difficult to work, and easy to conserve. All
are poorly drained except Alluvial soils, undifferentiated, in which
imperfect drainage, stoniness, or low natural fertility have been
developed to the extent and in such combinations that they are unsuited
to use as cropland. Alluvial soils, undifferentiated, Dunning, Melvin,
and Atkins soils are on first bottom lands; Robertsville and Tyler
on low terraces; and the Guthrie on depressions or lime sinks in the
uplands. The Dunning and Melvin are apparently fairly well sup-
plied with lime and essential plant nutrients, but the others in the
group are at least moderately deficient in these respects. Both surface
and internal drainage are very slow, and in most places cannot feasibly
be improved to the point that titled crops can be grown. Iair yields
of grasses and legumes for pasture, however, can be obtained in
most places. These soils are not of great importance to the agriculture
of the countly, because of the small acreage and limited range of use
suitability.

M anagement requirements.—Natural pastures on most of the soils of
group 10 consist chiefly of broomsedge, wild marsh grasses, and sedges,
with cattails, sweetflag, and similar plants in the wettest sites,
except that on the Melvin and Dunning 2 bluegrass-white clover mix-
ture is in many places. These pastures furnish grazing throughout
spring, summer, and fall; but the quality is poor to fair and the carry-
ing capacity low to medium. The first step in pasture improvement
on these soils should be directed toward improving moisture condi-
tions. This can be accomplished largely through the use of open ditch
drains, which are effective in removing much of the surplus surface
water.

After drainage has been improved, seedings of bluegrass and white
clover can be expected to do fairly well with liberal applications of
lime and phosphorus. Redtop and lespedeza can be grown with small
quantities of amendments, but the pasture obtained is of lower quality.
Weeds should be controlled by mowing the pastures once or twice in
each grazing season. Even under good management, the quantity
and quality of pasture that can be obtained will vary considerably
among the various soils in the group, depending on natural fertility,
as will also the grazing period, depending on drainage conditions, In
most places the use of the soils of this group for cropland is not feasible
under present conditions, but fair yields of corn may be obtained
from the Dunning and Melyin soils.

MANAGEMENT GROUP 11

Management group 11 includes soils and land types that are poorly
suited to crops but are good pasturc lands. They are moderate in
produ‘ctlvlty but have poor Workability and fair c.onservabﬂity. Qc-
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curring on undulating to rolling uplands in limestone valleys, they
are fairly well supplied with lime and mineral plant nutrients but
have some deficiencies in these respects. Because of the heavy texture
of the soil material and the relatively large quantity of bedrock out-
crop, the soils have only fair properties of moisture absorption,
and plants are injured by droughts of short duration. The rock
outcrops and heavy texture also make tillage very difficult. This group
is of considerable agricultural importance because of its moderately
large acreage and its suitability to pasture production.

Management requiremenis.—In some places it may be most econom-
ical to use the lands of group 11 in their natural conditions, but in
others to undertake more intensive management. Seeding to blue-
grass and white clover will aid in pasture improvement. Idime and
Phosphorus in moderate quantities will greatly increase the proportion
of bluegrass and white clover in the pasture mixture and thus produce
pasture of higher quality and yicld.” In places applications of potas-
sium may be needed to establish good pastures, but thereafter addi-
tional fertilizer may not be needed if droppings are scattered. The
use of fertilizer materials together with carcfully controlled grazing
will eliminate most weeds, but mowing may be necessary to eradicate
some of them. In some places, outerops may be high enough to pro-
hibit the use of a mowing machine; but cutting by hand can be accom-
plished everywhere. Even under good management, the carrying
capacity of pastures on these lands is greatly reduced during the
warmer, drier summer months, and during this period provision should
be made for grazing part of the livestock on temporary pastures.
Thin shading by widely spaced black loenst and walnut trees is bene-
ficial to pastures. Tt 1s not feasible to use these soils for growing
crops under existing conditions,

MANAGEMENT GROUP 12

The soils of management group 12 are poorly suited to cropland,
but they make good pastures. They have moderate productivity, poor
to very poor workability, and poor to fair conservability. All are
on hilly and steep slopes, chiefly on the lower scarp slopes of valley
mountains bordering limestone valleys but to some extent on the slopes
of hills in the valleys. Al have a fair supply of lime, phosphorus,
potassium, organic matter, and nitrogen; but most of them have some
deficiency in these respects, All cleared areas are at least moderately
eroded and are susceplible to further erosion. Moisture conditions
favorable for plant growth are maintained with difficulty under tilled
crops, but under close-growing grasses and legumes, moisture is re-
tained and circulated fairly well. Good tilth is also maintained with
difficulty under tilled crops. These soils are moderately important
to the agriculture of the county because of their large acreage and
suitability to use as pasture land.

Managemeni requirements—DBoth the quality and yield of pastures
on soils of group 12 can be greatly increased by good management.
Plowing and seeding to a suitable grass-legume mixture is the first
step toward establishing good pastures on many. Lime and phos-
phorus are necessary to obtain and maintair good stands of bluegrass
and white clover, which are the plants best suited for permanent pas-
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ture, and potassium may be needed to establish new seedings and
on old heavily grazed pastures. Mowing a few times during the
grazing season will serve to eradicate weeds. Grazing should be so
controlled that intense use will not injure the stands during dry sea-
sons, Where adequate amcndments are used on suitable plants and
grazing is carefully controlled, erosion will be reduced and moisture
conditions so improved that the yields and quality of pastures will be
gradually improved also. Generally, no special practices for runoff
control are feasible or needed other than the stabilization of gullies
by means of check dams and suitable vegetation. It is likely that thin
shading by widely spaced walnut and black locust trees will benefit

the pastures,
MANAGEMENT GROUP 13

Management group 13 includes soils that are poorly snited to crops
but are fair pasture lands. As a group they have low productivity,

oor to very poor workability, and poor conservability. All are on
Ei]ly and steep slopes in the cherty ridge sections of the county, except
Lehew fine sandy loam, hilly phase, which is on comby ridges. They
differ from the soils of group 12 chiefly in being lower in natural
fertility. AIll the cleared parts are moderately eroded and at least
moderately susceptible to further erosion; all are strongly acid and
low in nitrogen, phosphorus, potassium, lime, and organic matter;
all are either sufficiently cherty to interfere materially with tillage or
have steep slopes in excess of 25 percent gradient; and all absorb
water readily, but many do not retain it well because of the strong
slopes and the light-textured, open, porous character of the soils.
Plants are injured by even moderate droughts. Although at best these
soils have onfy fair physical properties, they are of considerable agri-
cultural importance because of their large acreage.

Monagemeni requirements—The requirements for proper use and
management of the soils of group 13 are variable, In a few places it
may be necessary and advisable to use them for tilled erops; whereas
in others, local conditions may make them more suitable for forestry.
In general, however, they are best used for pasture, and their manage-
ment requirements are largely concerned with this use. A mixture of
grasses and legumes is best suited to these soils, Timothy, redtop,
orchard grass, bluegrass, white clover, lespedeza, and hop clover are
among the plants that may do fairly well. Plowing and seeding to the
desired mixture is necessary to establish the pastures. Lime, phos-
phorus, and probably potash are needed in moderate quantities at
relatively frequent intervals to obtain good stands and satisfactory
¥ields of grasses and legumes.

Where the soils are eroded, the use of check dams and suitable
vegetation will stabilize large gullies. Soil moisture conditions are
relatively poor because of the rapid rate of runoff and the permeable
subsoil. Grazing therefore should be very carefully controlled during
periods of drought, for injury to the pasture stands would lead to
denudation of the soil and greatly increase the susceptibility to ero-
sion. As on other pasture soils, the control of weeds will be largely
accomplished through the use of correct amendments and properly
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controlled grazing; but clipping a few times each year may be advis-
able. On many of these soils the large quantity of chert may so
inhibit movement of cattle that their use %or pasture is not feasible
even though fair to good stands may be obtained.

Where the need for land makes it necessary to use these soils for
crops, management requirements will be exacting. Long rotations,
consisting chiefly of close-growing small grains and hay crops, are
best suited to the soils; but if they are carefully managed otherwise,
row crops can be grown once in 7 years. Corn, wheat, oats, lespedeza,
red clover, timothy, and redtop will produce fairly well if properly
managed. On similar soils in some other parts of Tennessee tree
fruits do fairly well and would probably be fairly successful in Clai-
borne County, if ready markets made their production desirable.
Moderate applications of a complete fertilizer will be needed by all
crops to meet the needs of the individual soils, which is preferable to
large applications once or twice during the rotation. Lime also is
needed.

The selection of suitable crops and the use of proper rotations and
needed amendments will be largely effective in controlling erosion,
but some special practices for this purpose are probably needed on
most arcas of these soils. Contour tillage conserves moisture and soil
material in practically all places. On the longer slopes, a system of
strip cropping may be practiced for water control. In some places
hillside ditches may be useful in diverting runoff from fields on these
soils; but in most places they are of questionable value. Where they
can be used to advantage, they must be very carefully planned, con-
structed, and maintained.

MANAGEMENT GROUFP 14

Management, group 14 includes all the Fifth-class soils. All are
very poorly suited to cropland and poorly suited to pasture land ; all
are low in productivity, very poor in workability, and poor in conserv-
ability ; and all have some unfavorable soil properties, such as steep
slope, chertiness, stoniness, erosion, strong acidity, or poverty n
essential plant nutrients, or some combination of these properties so
develope(f that they are not suited to use in the present agriculture.
These soils are best used for forests, even though they may be less
productive of trees than the soils of most of the groups previously
described.

Management requirements—The management requirements of the
soils of group 14 are concerncd chiefly with forestry problems. Forest
management is described in detail in the section on Forests. Extreme
need for land may necessitate the use of some areas of some of these
soils for growing crops or pasture even theugh they are not well suited
ph{fsically to such use. In such places, management requirements
will be similar to those described for group 13.

The above management, groups, showing the soil types under each,
their productivity, workability, conservability, and physical use suit-
ability in relative descriptive terms, are shown in table 6.



TaBLE 6.—Management growping; * general productivity, workability, and conservability in relaiive descriptive terms; and physical use suitability
classification of the soil types, phases, complexes, end miscelluneous land types of Clatborne County, Tenn.

Management group snd soil Generaljrt);oductlv- Workability Conservability Physical use suitability

Management group 1: )

Emory silt loam_ ... ______________________. Very high____| Excellent__.._ Excellent___._ First-class soils (good to ex-

Dewey silt loam____._ i High_.._ ... Very good ___| Very good____|; cellent cropland; good to excel-

Caylor silt lodam, gently sloping phase_______.____}_____ do_____ ... do.___o.____ do.______ lent pasture land).
Management group 2: ]

Caylorsilt loam _____________ . _____ Moderate_.___j-___. do_..____ Good...___._

Allen loam _ .. oo S FP do.___.._ Good_ _______|_____ do.._.__.

Dewey cherty silt loam_ . _____________.__ . ____ do.__.___|.__..do___,___| Very good___..

Talbott silt loam_ . _|o.__ doo______|_____ do.._____ Good. . ._.___

Caylor stony silt loam . __._________[.___. do_______ Fair_________} ____ do____.__
Management group 3:

Bolton silt loam, rolling phase_ . _____________l..___ do_._____ Good_ . _.___|-____ do___..__ ;

Fullerton silt loam___ .~ ____.________________.J_____ do__ . . __ do_______[ ____ do_______

Claiborne silt loam, rolling phase.____ . ________|___._ do_______|..___ do.___ . _|._.__ do_____

Second-class soils (fair to good
cropland; fair to excellent pas-
ture land).

Fullerton loam_ __ __ ___ oo ___ do______.{___._ do_____..{___._ do_______

Management group 4:

Greendale silt loam____________________________|_____ do_______l_____ do__._.___ Very good____
Sloping phase. . __ . __ | do__ ... ... do______. Good________
Sequatehie fine sandy loam_ .. _______ . ________|_____ do_______ Very good___.| Very good. ...
Sloping phase_. ] do_______ Good__._.__. Good________
Management group 5:
Ooltewah silt loam_ _ .. ____ . ______________ High_ . ___ ... do_______ Very good. ...
Lindside silt Yoam_ ... ___ |- do_______ Very good____|__..._ do_______
Roane silt loam____ _____ . _________________ Moderate_____|_____ do_ |- _ do.__.__.
]l;gpe ffiine sanc(iiy loam___________ _______ SN P alo ,,,,,,, ‘E/_xcellent(_i _________ go _______ J
ilo fine sandy loam_ . _ . _________.|..___ Lo S ery good____|.____ o ____ . .
Philo stony fine sandy loam. __ ____ . ___l.._.. do__._..__ Good_ .. .____ Good____.._. }Thlrd—class soils. (See below.)
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Management group 6:

Vﬁfaynesbi)ro fine sandy loam, eroded phase_______|_____ go ________ ii‘___do _______ ]Fa\.irEl ________

ewey silty clay loam, eroded phase____ ... ____|.__.. [ U ajr_________|.____ O .__ .

Etowah silty clay loam, eroded phase____________i.___ Ao |ees do_ o |oooo do.....__ Second-class soils. (See above.)
SBequoia silty clay loam, eroded phase___._____.__i.____ doo Lo _ do_______j____. do. _._..

Talbott silty clay loam, eroded phase____________|..___ ol T, (R do______. Poor__.____.__ Third-class soil. (See below.)

Mansagement group 7:

Holston fine sandy loam____ . _eoi|eaooo do_____ Good________ Good_____ .. .
Lea?ia?ale silt 10&?3 ___________________________ . S doo.___ v do.__ = }Second-class soils. (See above.)
Sloping phase._____ e do o jo__-_ do_______ Fair____.____
Monongahela silt loam______________ [ ... do__.__._ Very good.._..| Good.___.__._.
Taft silt loam_ - | em oo do_______|_ ... do_______{_____ do_______
Management group 8:
Clarksville cherty silt Joam ____________________ Low.....____ Fair_ . o|ieoo. doo_ooen
Clarksville loam__ . immw | do_______ Good_ _______l_____ do . __.
Fullerton cherty silt loam . . ___________ |-~ do_______ Fair__ . ____|-___. do._.__.
Fullerton cherty loam______ |- doo |- do_______| ____ do_._____ Third-class soils (poor to fair
Hartsells stony fine sandy loam _ . _____________ .| ____ do.. . __|___. dowm e |eeae (51 T— cropland; fair to very good
Jefferson stony fine sandy loam_ - ____ ______....o|-cma- do- |- do_______|_____ do.______ pasture land).
Sloping phase_ . | do |- do- ... do_....--
Management group 9:
Bolton silt loam-____ . ____ . __e... Moderate__.__|_____ doo____|.____ do_._____
Dewey silty clay loam, eroded hiily phase________| do_______ Poor_________ Fair. . ___.___
Fullerton loam, hilly phase_ ___ .. ______.. Low____.____ Fair_ ________|_____ do_______
Claiborne silt loam _ _ oo Moderate_____{_____ do. . ___|.____ (1) J
Fullerton silt loam, hilly phase_.___ . _______ Low_ . ___l____ do______._l____ do._.____

1 For detailed discussion of management groups, see pp. 167 to 181.
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TarLE 6.—Monagemeni grouprng; ! general producizvity,

) g workability, and conservability in relative descriptive terms; and physical use suitability
classification of the soil types, phases, complezes, and miscellaneous land types of Claiborne County,

Tenn.—Continued

Managementi, group and soil

Management group 10:
Alluvial soils, undifferentiated
Dunning silty clay loam
Melvin silt loam
Atkinssilt loam_______________ ______ ________
Guthrie silt loam_.________ . __ . __________
Robertsville clay loam
Tyler gilt loam

Management group 11:
Colbert silty clay loam, eroded phase__________._
Smooth stony land (Talbott soil material)
Rolling stony land (Talbott soil material)

Management group 12:
Armuchee silt loam____ _______________________
Steep phase__________________ e
Dewey silty clay loam, eroded steep phase_ _______
Talbott-Hayter silt loams_ _ ________ _______._.___
Steep phases___ .
Talbott gilt loam:
Hilly phase_ ..
Steep phase_ el
Management group 13:
Bolton silt loam, steep phase. .. _______________
Clarksville cherty loam, hilly phase___._______._.__
Clarksville cherty silt loam, hilly phase
Frullerton cherty loam, hilly phase. . ____________
Fullerton cherty silt loam, hilly phase
Claiborne silt loam, steep phase
Fullerton silt loam, steep phase
Fullerton loam, steep phase..__ ... . _.___
Lehew fine sandy loam, hilly pbase

General productiv-

ity Workability Conservability Physical use suitability

_____ do.______1 Good.__.__._.| Good._...___.

Moderate . ._ Fair_ . ___ .| ___ do___.___

_____ doo e O oo dOa s

Tow_ . ______|-___. do__.._.|_ao- do_ooo_-

_____ do__.___{Poor______.__| ____do_______

_____ do.. -\ Fairo oo ...._|-____do_______

_____ do oo do_______{ ____do__.___..

Moderate. ... Poor._____._. Poor. . ...__

_____ do.__.___ | .. do_._._.| Fair_ . _._____.

_____ Ao e OO

_____ do_______l_..do_..__ | ___.do.______

_____ do--_-__| Very poor_...i Poor.______._||Fourth-class soils (poor cropland;
_____ do_____{.____do_.._.__| ____do__.__.. poor to good pasture land).
_____ d0ecee-__ 1 Poor.________| Fair..______.

_____ do___.___| Verypoor._._| Poor_________

,,,,, do._.____\ Poor______.___| Fair_________

_____ do...__._| Very poor____.| Poor__.___._.

_____ do____.__|.____do_______ |\ ___.do.______

Low_ oo .. Poor...._ ____ Fajr. . .._____

_____ do o __|ee__do.___ _|__._.do_______

_____ do A0 | ndO e

_____ do.__.___|.____do___.__|___..do______

Moderate._.__| Very poor__.__| Poor_________

_____ doo— ool doe e adO

Low_________|----_ do______ - __ do_______

_____ Aol Poorao. .. Fair.__._____

[y
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Management group 14:

Fullerton cherty silt loam, steep phase-_.________|--__. do.o.__. Very poor___._
Fullerton cherty loam, steep phase______________| ____ do_______|_____ do______.
Clarksville cherty silt loam, steep phase______.____ Very low_____]-____ do____....
Clarksville cherty loam, steep phase_ ____________|.____ do_..___ .. __ do.
Muskingum stony fine sandy loam.____-._ .. ... |ooao- doo oo -_ o [o S

Deep phase_ o | ___ do____ - f_____ do.___.__
Rough stony land (Talbott soil material)_________| ___do__.____j.-... do.... ..
Lehew fine sandy leam_ .- ________.__.___ Tow_.____.._|-——__ do.______
Montevallo shaly silt loam_ - __________._________ Very lew_____|_____ do_______

Hilly phase - oo do_._____j ____ do_______
Rough gullied land:

Talbott soil material _____ .. . __|.._._ do___ . j____. do_______

Montevallo soil material . . . ____________._____| .. .. (610 SRR P do.ooooo
Limestone rockland: )

Rolling oo doo. ... doo.o.___

Rough __ e do._ . _.|...__ do______.
Stony eolluvium (Muskingum soil material) _ . ____|_____ doo | do__..__._
Rough stony land (Muskingum soil material) . ____ _____ doo e do_______
Minedumps__ . _________________ . do_ . _|._.__ do.._____

Very poor__..

]

Fifth-class soils (very poor crop-
land; poor to very poor pasture
land; best suited to forests
under present conditions),

1 For detailed discussion of management groups, see pp. 167 to 181,
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ESTIMATED YIELDS AND PRODUCTIVITY RATINGS

Estimated Yields and Productivity Ratings show in tables 7 and 8
the yields of crops on the soils of the county under three diiferent
levels of management. The tables compare yields of dillerent soils
of the county under the same levels of management or the same soils
under different levels of management; they show erop responses that
can be expected from different levels of management on given soils;
and they compare the soils of Claiborne County with those of other
parts of the United States. The data do not show the relative im-
portance that the different soils have in the agriculture, because they
do not take into account the individual soil acreages. Neither can
they show the total production of crops by soil areas without consider-
ation of the acreage of the various scils used for each crop. They
cannot be interpreted directly into land values, inasmuch as these are
affected by distance to markets, relative prices of farm products, and
many other considerations. When used in conjunction with other
pertinent information, however, the data presented may assist in
arriving at land values, total present production of crops by soil areas,
and potential production capacity of soil areas.

In columns A, the yields of crops given are those that represent the
expected averages without the use of manure, amendments, or bene-
ficial crop rotations. In columns B, the yields given are those expected
on the dverage over a period of years under the present prevailing prac-
tices of soil management. "These practices are not the same on all soils
nor are they the same for any given soil in different parts of the county
or on different farms, but the practices described in the section on
Soils under the individual mapping units and in the section on Soil
Use and Management arc representative of current management
practices.

The yields given in columns B are based largely on observations
made by members of the soil survey party ; on information obtained by
interviews with farmers and other agricultural workers who have had
experience with the soils and crops of the county; and on comparisons
with yield tables for other counties in Tennessee with similar soils.
Specific crop yield data by soil types are not generally available, but
the summation of local experience will give fairly reliable estimates
of the yields that may be expected under the management commonly
practiced. For some crops, yield information of any kind is very
scarce. This is especially true of sorghum, vegetables, potatoes, sweet-
potatoes, apples, peaches, and the carrying capacity of pastures.

In columns C, the yields given are those that represent the expected
average yields of erops under good management. The term “good
management” refers to the proper choice and rotation of crops; the
correct use of commercial fertilizer, lime, and manure; proper tillage
methods; the return of organic matter to the soil; and mechanical
means of water control.

Present knowledge of the requirements for good management of
specific soils for specific crops is limited, but some of the deficiencies
of the soils are known with reasonable certainty, and the probability
of other deficiencies is fairly well established. From this relatively
meager information, some of the requirements for good management
are presented in the section on Soils imder the discussion of the indi-



{Figures in ¢columns A represent average yields per acre to be expected without the use of manure, amendments, or beneficial crop rotations; those in columns B average yields to be expected under the most common practices of management; and those in columns C average yields to be expected under good practices of managemtent]

Tasre 7.—Estimated average yields of the principal crops under three levels of management on the soils of Claiborne County, Tenn.

Timothy and Sorghum (sorgo) Potatoes Peaches 3 Permanen
. Corn (bushels) | Wheat (bushels) | Oats (bushels) | Barley (bushels) ot and Lespedeza (tons) (gallone) (bushele) Apples 2 (bushels) (basnes) e ! Phiysical use
Soil t suitability
AlBlclalBlc|alBjc|alB]c AlBlc Blola|Blc|a]|s A | B Al B A | B | o [sifotiont
Hen loam 23| 28| 4| ul 17 25| 30| 43| 18] 22| 32 Lo{ 14| 1.7 24| 34| 10| 13] 151 55| 55 9 | 130 120 | 140
ill?;:’ilgl soils, undifferentiated 0 0l BLIOlO|]O|O]lO|O|O] O] O® (OO V) R QT I BT B G RO @ | ® OO 01 59| 50| oo close
Armuchee silt loam 5 10 Bl O OO | OO0 0 o1 M .4 .5 .7 8| 1.6 -4 .5 BLO O © 1 ©® IO RG) 251 40 70 Do.
Steep phase.. _ . 5 gl OOl |l ] 61 O] O .3 .4 .6 6 121 .2 4 51 O ] ©® © | ® | ® % 31 & Do
Atkins silt loar ( wl Wy BleOlo o6 ]e] 0660 (OO o1ol 1 .2 .3 0 © | ® ® 1O 30| 35| 50 Do.
Bolton silt 10am - oooemee - 20 25 35 10 15 18 23 33 16 24 .8 1.0 1.4 2.0 2.8 1.0 11 1.3 50 60 80 110 110 130 40 60 80 | Third 'class
Rolling phase....o..coooo- 25 30 40 10 13 18 25 30 38 20 24 30 1.0 1.4 1.7 281 3.6 1.0 1.2 L5 70 100 130 130 150 50 70 100 | Second class'
Steep phase_.. 13 151 ® ® ® ® ONIRY) ©® @ o ® -6 -8 L0 9 © -0 -7 9 G 9] @ ® ® ® 35 45 55 | Fourth class.
Caylor silt 10am. ... 33 38 48 15 18 28 33 45 26 36 L3 L5} L8 284 36| L.2| L3| LS 70 80 130 | 150 160 | 180 70 20 | 100 | Second class.
Gently sloping phase_._ 0| 45| s5( 18| 20| 28| 30 8| 50| 21| 2| 40 1.6 18] 20 32| 40| L3} L5j L7} 80l 90 140 | 160 160 | 180 801 90 100 Fiet dase
Caylor stony silt loam e oooeiaoa- 30 35 40 13 16 20 25 30 40 18 22 32 1.2] 1.4} 1.6 264 3.4} L1} 12 14 60 70 120 | 140 160 | 180 65 75 95 | Second class
Claiborne silt loam__._. 15 20 30 8 10 13 18 23 28 14 18 26 .7 .9 1.3 1.6 2.4 .8 10 1.1 40 50 70 100 %0 110 35 50 70 | Third class.
Rolling phase__ 23 28 35 9 12 15 25 30 18 22 26 1.0 1.2 1.5 2.4 3.2 .8 1.0 1.2 5 60 120 120 140 50 60 100 Do. :
Steep phase. . 10 Bl OO |O® O [N IO ® © ® .4 .6 .8 G| o -5 7 B O ® | ® (OISO 30| 35 50 | Fourth class
Clarksville cherty ]
Hilly phase.. 8] IO O O|lOLtOlOLO 6] O 4| .6| .8 ® 1O .3 4! .6f 20| 30 30 4
Steep phase- sl slojolololololel ool 2| sl 6 RO RS NP S CN Y ONNG) @l 0 3| 3| i einss
Clarksville cherty silt loam. 10 15 25 5 9 13 10 15 25 12 20 .4 70 L0 1.0 | 1.8 .4 .6 .8 30 40 50 70 60 80 30 30 60 | Third class
Hilly ph8Se.nemmmenmmonme 10 13 18 5 8 9 5 10 15 10 14 (® .4 7 .6 LG -3 4 .6 20 30 40 60 40 50 25 30 40 | Fourth class
Steep phase. .. 5 81 & O [OIEECINO) (GO ® O ® ® .4 .6 ® | ® .2 4 5@ ® [OIRINO)] ® | ©® 25 25 35 | Fifth class.
Clarksville 108 oo oo 13 18 28 7 9 12 13 18 10 12 1 .5 70 10 1.0 1.4 o4 8 .81 30 40 60 | 80 | '8 2% 30 45 | Third class
Colbert silty clay loam, eroded phase.. 10 15| 23 7 gl w| O B O |16 | GO 40 .80 .9 10| 20f .41 64 .9 25| 35 © | ® ® | ©® 30| 40| 55| Fourth olass
Dewey cherty silt loam.......-oo--- 25 30 42 14 15 22| 23 0| 43 22 24 32 1.2) 14| 1.8 30 38| LO| 12} 1.4 70 70 120 | 140 140 | 150 70 70 | 110 | Second class.
Dewey Silt 108D oo coc oo eommemamam e 28 35 50 16 19 27 30 35 &0 22 26 36 1.1| L.6] 2.0 3.6 42| L2] L3} 1.7 60 70 160 | 180 160 | 180 90 00 | 100 | First class "
Dewey silty clay loam: . )
roded phase..-..- 23| 28| 40| 13| 14| 2| 25| 8] 40| 20| 22| 30 Li] 13 L7 28] 86| 10| 11| 13| 6] 65 130 | 150
Troded Billy phiase. 200 25| 33| 13| 15| 18| 18| B| a5 12| 16| 24 10| 2] 15 24( 30| .7{ 9| 12| 40| 50 80 | 100 e 01 1) 19 | Second class,
Eroded steep phase (O] ® ® ® | ® ® | ® (ORI ORI O) ® © .5 .6 .8 1.81 2.4 41 .5 TG ® © | ©® ® | ® 10 50| 70 | Fourth elass
Dunning silty cﬁay loam. 15 8 28| | ® © ® e | ©® | O 0] ® S5 Lo ® | O .3 .3 .6 25| 40 © | ©® ® | ® 6| 80 Do d
Emory silt loam__...___ 45 50 55 18 20 28 30 35 50 24 28 1.6 .8 20 3.2| 40| L3 LS 1.7 80 90 140 160 100 { 110 120 | 120 | 140 | First cl'ass
Etowah silty clay loam, eroded phase.. 20 25 38 12 12% 19 23 25 38 18 20 28 e 1.2 1.6 2.2 3.2 .9 1.0 1.3 35 45 70 100 80 90 40 60 Second cla:ss
Fullerton cherty 108m - .o - ooee-- 13 18 28 7 8 10 10 15 12 16 .5 .7 .9 L0 | 1.4 .8 7 .8 30 40 60 80 70 80 25 30 50 | Third elass,
Hilly phase ... 16 13 18 4 7 1) O [ EG) 0] (O] Q] O] .4 .8 .8 L6 .5 .6 7 25 35 40 60 70 80 25 30 50 | Fourth class
Steep phase. .. --..---- 5 81 ¢ ® | ® ® e |66 © © ® .3 .5 .7 ® | ® 31 .4 RO, ® | ® ® | ® 25| 30| 45| Fitth class,
Fullerton cherty silt loam.. 13 18 30 12 15 15 20 30 12 16 24 .6 910 L2 16| 2.4 .6 7 L0 35 35 70| 100 70 90 40 40 70 | Third class.
Hilly phase - ooeoeme 10 13 18 8 10 13 20 10 16 .4 .6 .8 .8 LO .6 .6 .8 2 30 40 60 70 90 30 40 60 | Fourth clasé.
Steep phase... 5 81 (8 [O O] © OO |6 Q] © ) .3 .5 .1 Q] B .4 B G| O ® 1 ® ©® | ® 30| 40 50 | Fifth class
Fullerton loam. ... 18 3 35 10 13 18 25| 43 14 18 8| 10} L5 20| 2.4 .81 .9] Lo 50 60 80 | 100 130 | 150 40 50 | 95| Second class
Hilly phase.__ 10 13 18 8 10 10 15 20 8 12 1 4 .6 .8 1.0 1.8 .5 .7 .8 25 30 40 60 80 100 40 50 65 | Third class ’
Steep phase. .. 8 104 @ (OO (OO O NO) © | ® ® .3 .5 7 QO] -4 .5 T ® ] ® [OXIRV)] ® | ® 30| 40 50 | Fourth class.
Fullerton silt loam 20 25 40 13 14 20 23 Pl 40 18 22 28 91 L2 16 2.4} 3.2 8| LO| L3 55 65 80 | 100 iz0 | 140 60 60 | 100 | Second class.
Hilly phase__ 13 15 9 12 10 15 23 12 18 .5 7 .9 1.0 2.0 W7 .8 1.0 35 40 70 80| 100 40 50 70 | Third class,
Steep phase 8 10 @® [OO)] © ® [ORNERV)] ® 6 © .4 .6 .8 ® 1 ® 50 .6 BLE e ® © © | © 30| 40 50 | Fourth class
Greendale silt loam_ 23 28| s8| dof 13| 18| 18| W] 28| ‘6] 18 Lol L3 17 18| 28| 9| vo| 13| 5| 65 120 100 60 | 85| 100 | Second dlass.
Sloping Phase. .. N1 2B 35 12| 17| 15 18| 25] 14| 16| 2 9] ra| Le 16| 26| .8 9| L2 30| 60 80 | 110 80| 100 60| 6| 85 o
Guthrie silt loam. ... ... 5 OO U OO OO RO O N0 (OO O] G leoloOo; 050100 VN O) ©® | © 20| 20| 30| Fourthclass.
Hartsells stony fine sandy loam._. . 13 18 30 5 10 15 10 2 35 8 16 24 g 7| Lo L0| 1.4 .7 91 Lo 40 45 k( 110 80 | 100 25 45 75 | Third class
Holston fine sandy loam_.....____ 15 20 35 13 14 18 18 2 30 12 14 20 .6 8] 1.4 1.2 2.0 .6 8| LO 50 60 100 | 120 80 80 30 40 60 | Second class,
Jefferson stony fine sandy loam.._ 10 15 23 7 8 13 13 15 25 10 12 20 .4 .5 .8 .8 1.4 -4 5 .7 30 40 60 80 50 60 25 30 50 | Third class. :
Sloping PHASE - «vemeeemenee 10 13 20 5 7 12 5 10 18 6 8 14 .3 .8 .8 .81 1.2 .4 ¥ .7 25 35 50 70 60 70 25 30 40 Do "
20 25 35 15 15 18 23 P 33 15 20 22 .81 1.0 1.2 .21 1.6 .6 7 .8 30 40 80 90 40 40 50 50 80 Second'class
18) 281 30| 10 13} 1] O | OO0 00 71 .9 L1 0| L6 .5| .7| .87 25| 35 70 | 80 40 | 40 45| 45| 70 | Third class.
8 0] ® ® ] ¢ [ © o e 1O [Q] © © Q] ® ® (I OO O T I T B O T B GO R B O] (OB O] ) | (® 20| 20| 30| Fifthelass.
8 | HIHG{ GGGl O]OTO! O ® [OIR N OIENU! ® B4 4 60 () O ® | O ® | ©® 20| 20| 35| Fourth class.
® ® 0] © GO 6O [N Q] Q] ® 1@ O ©® © | ® @ 1 ® [N ® (s 0 s U i
: Qe gle g g die ey ARARS AR NEARAR AR AR AR ARAR A
Lindside silt loam... . - . . . . . %) ® 9 10| S 1ass.
Melvin silt loam (undraied). Tl 8 aleololelolololele]|® oo o O a|h | s o ® | o 81 ® 5] 60| ‘80 | Dognh slass:
Monongahela silt loam_ ... 10 15 25 10 BIO OO0 [Q] M 5] 1L 4 .4 .6 30 40 o1 O (O IO 201 20| 40| Third class,
Montevallo shaly silt loam. 5 51(® [Q] ® | ©® [OXN B O O] ®) g‘) ® (OO IO} ® 16O ® ® & 1O ® 1 ® ©® | ® | ¢ | Fiftheclass.
Hilly phase. ..o oeeeeoman 5 8L (| (Y ® (OB O] © %) Q] Q] © 1 ©® 2| .4 50 ¢ 1 ® QR INO)] © | @® 201 21! 2 Do.
Muskingum stony fine sandy loam . 5 R ENOREERCO IS RO TN O R IO R BN ONE SO RN B O RN B O G} (O ORER0] Gl &6 O ® | ® © | 9 20 20| 30 Do.
Deep phase. - ceeeemeenn 5 10| (3 5 51 ¢ (OB O] ® | © (%) .3 .3 .6 31 .5 8GO ® ® ® | © 2{ 21 30 Do.
Ooltewah silt loam. _ 30 33 40 9 10 Bl OO0 @O U] L2) L4] L7 Loy 11y 13 60 70 0] Q] la) ) 90| 90 ] 100 | Second class.
Philo fine sandy loam 20 25 35 8 9 13 (M @ | O (OB IO (] .5 74 L1 .5 NEEpS! 40 40 ® | ® ® ® 50| 60] '85! Third class.
Philo stony fine sandy I 18 2 28 | (° U] U] o1 OO o1 O Q) .5 71 L1 .4 81 L0 35| 35 o1 0 ®) 0] 401 5| 60 Do.
Pope fine sandy loam 3 | 45, O | OO OFTOO OO0 L6| L6} 2.0 L2 13} L5} 70| 80 90 1 90 ® 1 ® 90 | 90| 110 | Second class.
Roane silt loam___... 21 B B OTOIOTO]OOLO0O0O 10| 121 1.4 8 Lot 1.2y 50 60 60 | 80 O] 80| 80| 100 Do.
Robertsville clay loa; ) - 5 LI G T T T ) O ) B O O T A 9 ® | © | ©® O OO |60 © 1O @ ® 20 20 30| Fourth class.
Rolling stony land (Talbott soil material).._._._| ) O] [C] O] O] Q] ® ® ) C] ®) (%) ® [O] O] .5 .5 SO ®) (O] ® ] 10 40 40 60 Do.
RO e evailo soil material olol ololoalolo|lololole| oo olelololo ® | ® ® | ® ® | @ | @ |rith e
ontevallo soil material. ool - / { / v 1 class.
Talbott stl)il Iéxaterial ......................... O] ® ® ® GFTO 660 ® ® ® [ORNENO N IO (OB O RO (OB U] ® © ® 16} 16| o Do.
Rough stony land: .
l%{uskingum s0il aterial .o ooeoooooaoaaae ® © © GO ]G (O ORI IO} ® ® ® 1 ® ® (O R ORI ()] ® | © o O ® Q] @l ® | ® Do.
Talbott soil material..._.. ©) © ® ©) (O RO OO N O] ® ® ® [OXE O] ® (O O O B OB IR ) ® | © © © [ONEONEY) Do.
Sequatchie fine sandy loam. 25 30 43 13 15 22 25 3| 43 18 22 32 .9 1.2 15 2. .9 1.1 1.3 55 35 90 130 100 100 60 60 90 | Becond class.
Sioping PhAase . - . - cooeemenemoo- 20 25 35 10 13 17 20 251 30 14 18 24 7 9 L3 2. .8 91 L2 45 45 80 | 110 100 | 160 50 60 80 Do.
Sequuia silty clay loam, eroded phase._ 18 23 35 10 12 18 23 3) 43 16 20 28 Lo .2 LS 2. .8 91 L2 45 50 80 | 160 70 90 50 60 | 100 Do.
Smooth stony land (T'albott soil mater: 10 BL@® | @ @6 &6 @6 | 6O .61 .6 L0 L S5 .90 O 1 () ® | © ® 1 ©® 50| 60| 80| Fourth class.
Stony colluvium (Muskingum soil mater. () ® ®) ® ) ) [Q] © | & (%) (%) (®) Q] ) ®) (®) ® (O O] ) ®) (%) (%) [OIRO) [O) ® ® | Fitth class.
Taft silt loam 13 18 30 12 4| O (OO ® 0] ™ ] 6| Lo (%) 4 4 -6 30 40 ) ] [OIRINO] 20 20 40 | Third class.
Talbott silt loam. . 2 25 38 12 13 19 25 33 45 18 _22 32 1.2 1.4 1.8 3 3. .9 1.0 1.3 55 60 100 120 80 100 65 75 120 | Second class.
Hilly phase....__ B T e (VI R 7 Ol oo 000 251 .6 L9 . 2. S8 8L (MM m 1M 40 304 50! 75| Fourth class.
Steep phase _____oooooooo.o- 5 101 (¥ ® (®) O] O] O] 0] () () () .5 .6 .8 - L .5 .6 R-ANO] O] O] ) (%) O] ® ® ® Do.
Talbott silty clay loam, eroded phase._ 15 20 30 10 14 17 15 20 25 12 16 22 71 LO! L3 . 1. .5 8] 10 45 55 60 80 90 | 100 40 45 70 | Third class.
Talbott-Hayter silt loams____..____ 10 15 25 10 31 ( [OREON ORI G IN RO 6| .81 Lo . 2. 51 6 .9 30| 40 40 | 60 501 60 0{ 5 75 | Fourth class.
Steep phases.. .. .oocoo-on 8 10| (9 (OO (OO O] © | © ) 51 .6 .8 (ORI G)] .5 .6 81 M| O ®» | ® ® | ® 30 40 50 Do.
Tyler silt loam . _ .. oo ooaioiaen 5 10| ® OO OREONEONNU] ® | ® ® (OO0 1 e|O1T010 U] @ O IO)] OO 2 20 30 Do.
‘Waynesboro fine sandy loam, eroded phase_..... 15 20 30 10 13 17 10 15 25 12 14 22 .7 .9] L3 1. 1.8 .6 8 L 30 40 60 90 90 | 100 35 50 70 | Second class.

1 Soils are listed in alphabetical order.

2 These figures do not represent yiclds but are comparative indexes of the productivity of the various soils for the vegetables most commonly grown in the county. They are the

same as the figures in the productivity rating table.
3 Acre yields to be expected from orchards of mature trees.

¢ Cow-acre-days, used to express the carrying capacity of pasture land, is the product of the number of animal units carried per acre multiplied by the number of days that animals
can be grazed without injury to pasture; for example, a soil that supports 1 animal unit per acre for 360 days rates 360; a soil supporting 1 animal unit on 2 acres for 180 days rates 90;

and a soil supporting 1 arimal unit on 4 acres for 100 days rates 25.

715032—48 (Face p. 186)

5 Grouping of the soils according to their relative physical suitablility for the general agriculture of the county.

¢ Crop not commonly grown; the soil is considered physically unsuited to its production.

7 Crop not commonly grown, but the soil is considered physically suited to its production, although less well suited than to crops for which yields are given.
8 Crop is grown, but would not be under a good system of management.
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vidual soil types and phases and in the section on Soil Use and Manage-
ment. Both the requirements of different erops on the same soil and
the same crop on different soils may be different. What is good man-
agement for an individual farm and its soils depends not only on the
kind of soil but the extent and distribution of each kind; the com-
bination of enterprises in the farm business; location of the farm rela-
tive to markets and other facilities; prices; and several other factors.
It is apparent, then, that the requirements for good management of
any particular soil cannot be rigidly defined because these require-
ments vary among the individual farms. In general, however, the
management requirements described for the different soils in the sec-
tion on Soil Use and Management have fairly wide application to the
goils for which they are given.

Inasmuch as good management cannot be rigidly defined and because
information about yields of crops under conditions that may approach
good management is scarce, the expected yields in columns C are based
largely upon estimates of men who have had experience with the soils
and crops. The factors considered in making these estimates are the
known deficiencies of the soil and the increases in yields of the crops
that may be expected when these deficiencies are corrccted within
practical limits. These limits cannot be precisely defined nor can the
response of a given crop on a given soil to the improved management
practices be precisely predicted. Furthermore, some unknown defi-
clency that is not being corrected may materially affect yields, which
in columns C give some idea of the responses that may be expected
from good management. They may be used as production goals that
might be attained by feasible good management practices. The means
of attaining this goal may vary somewhat, but in general it consists
of some combination of the good management practices listed in the
section on management. Practically every soil in Claihorne County,
up(}gr more intensive management, will bring profitable increases in
yields.

The expected yields of the various sous are converted into produc-
tivity indexes in table 8, in which the soils are grouped according to
their physical suitability for agricultural use.

The rating compares the productivity of each of the soils for cach
crop to a standard of 100. This standard index represents what might
be considered a good average yield in areas of commercial production
in the United States. An Index of 50 indicates that the soil is about
half as productive of the specified crop as is the soil with the standard
index. Soils treated with amendments, as lime or commerecial ferti-
lizer, or unusually productive soils may have indexes of more than 100
for gome crops.

The indexes of the productivity rating table are the expected yields

expressed as percentages of the standard yields adopted for the Nation
as a whole—

.0 o s __'expected yield
Productivity rating index standurd yield

The standard yield for each crop is given at the head of the column for
that crop. Columns A, B, and C under each crop refer to three levels
of management and correspond to similar columns in the table of ex-
pected yields for which the levels of management are defined.

X 100



TaBLE 8.—Productivity ratings of soils in Claiborne County, Tenn.

[Indexes in columns A refer to average yields expected without the use of manure, amendments, or beneficial crop rotation; in columns B to average yields expected under the most common practices of management; in columns C to average yields expected under good practices of management)

FIRST CLASS SOILS—GOOD TO EXCELLENT CROPLAND

Crop productivity index for—?

- Burley tobacco Timothy and ' g Permanent pas-
: Corn Wheat Oats Barley , Alfalfa Lespedeza Serghum (sorgo) Potatoes Sweetpotatoes - Apples ¢ Peaches + 3,
1 = ) t 3 =
Soll (100=50 bushels) { (100=25 bushels | (100=50 bushels) | (100=40 bushels) (g}gunldggo (100 2(2“t%rns) (100=4 tons) (160=11 tons) l (100 =100 gallons) | (100=200 bushels) | (100=150 bushels) Vegetables (100 =200 bushels) | (100=200 bushels) cg‘}wf_‘; é}g?daé(:))
| | ]
A } B o} A B (o} A B ‘ C . A \ B t C ‘ A . B ' C ‘ A , B (e} ‘ A ' B . C l A \ B ] o] ‘ A | B \ (o} \ A l B ﬁ (o} A \ B C A 1 B ‘ (o] A B C A B C A B (o]
| | 1 | !
| | i b i
Emorysiltloam__ . ______ ... 90 | 100 | 110 70 80 | 110 60 70| 100 60 70 | 100 80 150 | 170 80 90 | 100 l 70 75| 100 90 | 100 l 110 80 t 90 | 100 70 80 90 70 80 90 70 i 80 1 100 60 65 80 50 55 60 | 120} 120 140
Caylor silt loam, gently sloping phase__ 80 90 110 70 80 92 60 70 100 60 70 100 80 130 150 80 90 100 70 80 100 90 100 110 30 l 90 100 70 80 90 70 80 100 80! 90 100 80 90 100 80 90 100 80 90 100
Deweysiltloam . . . 55 70 | 100 65 80 | 105 60 701 160 55 65 90 | 70 100 | 120 55 80 | 100 20 90 1 105 80 | 100 | 120 60 i 7 80 80 90 | 100 80 90 | 100 80 } 9 | 100 80 90 | 100 80 90 { 100 90 90 100
SECOND-CLASS SOILS—FAIR TO GOOD CROPLAND
Caylorsiltloam ... . o 65 75 95 60 70 90 55 65 90 50 65 90 70 120 | 150 65 75 90 60 70 90 80 90 100 70 80 90 65 75 85 65 75 85 65 75 90 80 90 | 100 80 90 | 100 70 80 100
Pope fine sandy loam___ 70 70 90 | ) O] (%) ®) ® ® ) (O] ® [0} Q] ® 80 90 | 100} () (U] (U] 80 80 | 100 70 80 90 45 45 45 45 55 65 60 70 80| (M) Q)] Q)] (O] (U] (U] 90 90 110
Dewey cherty silt loam 50 60 85 55 60 85 55 60 85 55 80 35 70 85 60 70 ) 75 95 70 80 95 70 70 80 60 70 85 60 70 80 60 65 75 70 75 90 70 75 85 70 70 110
Dewey silty clay loam, eroded pha: 45 55 80 50 55 80 50 55 80 50 55 75 30 60 80 55 65 85 ) 70 90 65 75 90 63 85 7% 65 75 90 65 75 90 65 70 80 70 75 90 70 75 90 70 70 110
Talbott silt loam_________ 40 50 75 45 50 75 50 65 90 45 55 80 30 60 90 60 70 90| O 80 90 60 70 90 55 60 70 50 60 70 50 70 80 40 60 70 50 60 70 40 50 60 65 75 120
Sequatchie fine sandy loa 50 60 85 50 60 85 50 [ 85 45 55 80 50 85 95 50 65 85 (O] 50 70 60 85 90 55 55 80 45 65 80 55 70 90 60 70 80 50 50 60 50 50 60 60 60 90
Allen loam. ___.__._______ 45 55 85 55 65 80 50 60 85 45 55 85 45 100 | 125 50 70 85 (U} 60 85 70 85 100 35 55 85 45 65 80 60 75 90 50 60 70 75 80 85 60 70 85 60 60 90
Bolton silt loam, rolling phase 50 60 80 40 50 70 50 60 75 50 60 75 50 110 135 50 75 95 [0} 70 90 70 85 100 60 70 90 50 65 85 60 70 65 75 90 70 75 90 65 75 85 50 70 100
Lindside silt loam_________..___ 60 70 90 45 45 501 (9 (6) 8 (%) ) ) 6) ) ) 70 70 80 | (M Q] Q) 70 70 90 70 80 907 (M 0] (U] (O] ) V)] 40 50 60 O (0] (U] (0] 0] (0] 90 90 110
Greendale silt loam__________.__. 45 55 75 40 50 70 35 40 55 40 45 70 40 80 90 50 65 8| (M) 45 70 60 70 90 35 65 7 45 65 70 80 60 70 75 60 70 40 55 60 65 100
Claiborne silt loam, rolling phase.. 45 55 70 35 45 60 40 50 60 45 55 65 45 90 | 100 50 50 65 (0] 60 80 55 65 80 30 60 70 45 60 75 50 60 80 60 70 85 60 85 75 60 70 85 50 60 100
Qoltewah silt loam._.___.__.____.___ 60 70 80 35 40 601 (8 ) ) (%) ®) (%) 40 60 70 60 75 8 | (M () (0] 65 70 90 60 70 80 | (9 ®) (%) ) (8) ® 40 50 60| (® ®) [O] ® ) ®) 90 90 100
Greendale silt loam, sloping phase 40 50 70 35 45 65 30 35 50 35 40 65 35 75 85 45 60 80 M 40 65 55 65 85 50 60 70 40 55 75 60 65 75 55 65 75 50 60 70 40 50 55 60 65 80
Fullerton silt loam . ... ... .. 40 50 80 50 55 80 45 55 80 45 85 70 40 80 90 45 60 80 | (7 50 80 56 70 90 55 65 80 40 50 75 40 50 7! 55 65 80 65 7 80 65 70 85 60 60 100
Fullerton loam.____ 35 45 70 40 50 70 40 50 85 35 45 60 40 75 85 40 50 75 (") 50 60 50 60 70 50 60 75 40 50 75 45 55 75 55 70 80 50 60 75 65 7% 85 40 50 95
Leadvale silt loam_ 40 50 70 60 60 70 45 55 65 40 50 55 30 60 70 40 50 60 Y] 30 40 40 50 55 30 40 50 40 45 50 40 50 60 30 40 50 20 20 30 20 20 30 50 50 80
Caylor stony silt lo: 60 70 80 50 65 80 6 80 45 5 8 65 70 90 60 70 80 55 60 85 75 80 85 60 70 80 60 70 80 60 65 80 55 65 80 80 100 80 100 65 75 95
Roane silt loam______ 45 55 75 ) 40 50| (® ® ®) ®) ®) Q) 35 70 80 50 56 70 (U] (N O] 50 65 80 55 60 80 30 40 55 40 50 70 40 50 60 (® ) (%) ) ®) (O] 80 80 100
Holston fine sandy lo: 30 40 70 50 55 70 35 40 60 30 35 50 20 50 60 30 40 70 (W) 30 40 50 65 50 60 80 50 60 80 50 60 90 50 60 90 40 40 40 40 60 30 40 60
Etowah silty clay loam, eroded phase. ... - 40 50 75 45 50 75 45 50 75 45 50 70 30 75 85 45 60 80 Q) 55 80 60 65 85 35 45 60 35 50 70 40 50 60 40 50 65 40 45 60 40 45 60 40 60 80
Waynesboro fine sandy loam, eroded phase... - 30 40 60 40 50 65 20 30 50 30 35 55 25 56 65 35 50 65 | () 25 45 40 50 65 30 40 55 30 45 65 40 50 70 45 60 80 35 40 55 45 50 60 35 70
Sequatchie fine sandy loam, sloping phase... . 40 &0 70 40 50 65 40 50 60 35 45 60 40 55 75 35 45 65 (7 40 60 50 60 30 45 45 70 40 55 70 45 60 75 50 60 75 50 50 60 50 50 60 50 60 80
Sequoia silty clay loam, eroded phase . ..conoocoe.oo 35 40 70 40 45 70 45 60 85 40 50 70 25 60 75 50 50 65| (O 40 60 50 50 70 45 50 65 40 50 60 40 50 60 35 50 60 40 50 60 35 45 55 50 60 100
| |
THIRD-CLASS SOILS—POOR TO FAIR CROPLAND
]
Bolton silt loam .o emmeaaaan 40 50 70 35 40 60 35 45 65 40 60 70 40 90 | 110 40 50 70 (M) 50 70 65 75 86 50 60 70 40 55 70 50 70 40 50 60 65 70 20 55 65 90 40 60 80
Talbott silty clay loam, eroded phase ... 30 40 60 40 50 65 30 40 50 30 40 55 30 60 70 35 50 651 () 35 45 35 65 30 45 55 65 30 40 50 45 55 65 30 40 45 50 60 45 50 60 40 45 70
Leadvale silt loam, sloping phase___. - 35 45 60 40 50 60 ®) () (®) ©® ®) () 25 55 65 35 45 55 (M) 25 40 35 45 b5 25 35 45 35 40 50 35 45 55 25 35 45 20 20 30 20 20 30 45 45 70
Fullerton cherty silt loam___...__ - 25 35 60 30 45 60 30 40 60 30 40 60 30 70 86 30 45 60 { () 40 60 40 50 70 35 35 55 35 50 65 35 50 65 25 30 40 35 45 60 35 45 60 40 40 70
Dewey silty clay loam, eroded hill - 40 40 65 50 50 70 35 45 70 30 40 60 20 40 50 50 60 70 50 70 50 50 80 40 50 60 40 50 60 40 50 60 30 40 50 30 40 60 30 40 60 30 40 85
Claiborne silt loam.____ - 30 40 60 30 40 50 35 45 55 35 45 65 35 70 35 45 65 | () 40 55 65 75 40 50 60 35 50 60 40 60 35 45 55 40 50 70 45 55 65 35 50 70
Philo fine sandy loam. - 40 50 70 30 35 01 ©® ® ® ) © ® ® ©) 0] 25 35 85 (1) (O] @ 35 50 75 40 40 60| (O Y] (U] Y] 0] ) 30 40 80 @ ® Y] ) 4] (U] 50 60 85
Fullerton cherty loam. - 25 30 55 25 30 40 20 30 40 20 30 40 25 65 80 25 35 45+ (1) 25 35 30 50 85 30 40 50 30 40 30 50 20 25 35 30 30 45 25 30 50
Clarksville loam _ . __._.___ - 25 35 55 25 35 45 15 25 35 25 30 40 25 60 70 25 35 50 (U] 25 35 30 40 50 30 40 50 30 40 50 30 40 50 25 35 50 30 40 50 35 40 45 25 30 45
Clarksville cherty silt loam _____ - 20 30 50 20 35 50 20 30 50 20 30 50 20 45 60 20 35 50 M 25 45 30 40 60 30 40 50 25 35 45 30 40 60 25 40 60 30 40 50 30 40 55 30 30 60
Fullerton silt loam, hilly phase - 25 30 40 30 35 45 20 30 45 20 30 45 20 50 60 25 36 45 1 () 25 50 45 55 1 65 35 40 50 25 35 50 35 40 60 30 50 60 40 50 70 40 50 70 40 50 70
Fullerton loam, hilly phase..._. .- 20 25 35 20 30 40 20 30 40 20 30 40 50 60 20 30 40 O 25 45 35 45 55 25 30 40 20 30 40 35 40 60 30 50 35 40 40 70 40 50 65
Taft silt loam .. _______._.._. .| 2 35 60 35 45 55| (9 [O] (%) ©) (%) (O] ® © ® 25 30 504 (M M U] 30 30 40 30 40 A [Q] ® [Q] ® (%) ) (%) (O] O] Q] O] Q] U] Q] 20 20 40
Monongahela silt loam.__.._._. - 2 30 50 30 40 50 | (%) ) O] ¢ 0] ®) © O] ©) 20 25 50 | (O ) O] 30 30 40 30 40 50| ®) ®) ® ®) ®) ¢) ) ®) ®) O] ] 0] ) U] ) 20 20 40
Jefferson stony fine sandy loam_. - 20 30 45 25 30 50 25 30 50 25 30 50 20 30 45 20 25 401 M 20 35 25 35 45 30 40 50 30 40 50 30 40 50 25 30 25 30 40 25 25 30 50
Philo stony fine sandy loam._.._. - 35 40 55| (9 O] ® ®) O] ® ) O] ®) © (O] ®) 40 40 50 | () ® U] 40 40 60 35 35 & O} ® ® ® © O] 25 35 451 O ) U] Q) U] ] 40 50
Hartsells stony fine sandy loam._.______ .. - 25 30 60 20 40 40 70 40 20 30 45 25 40 07 (M 25 38 45 50 ‘ 70 401 45 65 35 55 90 35 45 £0 30 50 75 25 35 45 40 25 45 75
Jefferson stony fine sandy loam, sloping phase...... 20 25 40 20 25 45 10 20 35 15 20 35 15 35 45 15 25 40! O 20 30 25 35 ‘ 45 25 { 35 45 25 35 45 25 35 40 20 25 40 25 30 40 30 35 40 25 30 40
1 | i |

Melvin silt loam (undrained). -w.—---coccoooococoon 300 35| 41 (MM | O T ( OO0 ;60701076 H1lEe |l Oloore e ® 25| 40| 0|l O OLIOLTO | OIOIOITOOTO[O]O0]70[0 50| 60 80
Dunning silty elay loam_._.... 30 350 451 |||l OO0 00 250 260 50 (1 ()| (D) 20| 2 00 250 a0 0l OFO]OTOLITOTO|O]OTO]LO OO0 0O10 50{ 60 80
Bolton silt loam, stecp phase. ... 251 3| (& | C o 1O 0OFO0m M| O | @ Q] (ORI O] 30 40 6| (| OO 40 50 60

Dewey silty clay loam, eroded steep phase.

: 7 7 16} 0] 7 7 7 7 U v 7

Colbert silty clay loam, eroded phase._._._ 20 30 45 25 30 401 (O ™) ) (O] ™ Q) ) Q] ™) 20 25 45 | () 25 50 30 40 60 25 35 40| () (G} (O] 0] ™ 0] O] U] 27) 8 8 8 8 8 8 38 28 Eg
Fullerton cherty silt loam, hilly phase_... 20 25 35 20 30 40 15 25 40 15 25 40 15 45 55 20 30 401 (M 20 25 30 40 50 26 30 35 20 30 35 30 40 45 20 25 35 40 45 55 40 45 55 30 40 60
Talbott silt loam, hilly phase._._......_. 0] 20 35| 200 25| 38| O & & | ®OLO]0O; OO 25| 50 65| (1) 25| 50| 5| 67 | O G|l O | OIOITO OGO |OFOTO 20| 25| 40| 20] 25| 40| 30| 50 75
Taibott-Hayter silt loams 0 30| 0| 30| 2| 0| ® | ® | @] &6 | ®| 20| 45| 55} 30| 4] s0f ) 30 s0| 30 40| s 30| 40} s 20| 30| 40} 25| 35| 45| 201 30| 40| 25| 30| 401 25 30[ 40) 30| &0 75

Armuchee silt loam. ... _—.-.... 0w o220 3@ OO | ]OT®O |G 000 20| 25| 8| () 20| 4] 25| 31 0L | OO/l ololololoiolo|]olo
Fullerton cherty loam, hilly phasc_ . p 23 3 - : -

Atkins silt Joam (undrained)- -
Aluvial soils, undifferentiated ..
Clarksville cherty silt loam, hil
Smooth stony land (Talbott soil material) -~

3 25 &0 20 3

20 250 (® [ OO O] 0 (O OO O OO o1 o 301 40 50 1 () 30| 40| 30] 3} 60| O | O QIO OIOIO|O|OOG OO OO0 0 (7)5 (go %g gg 38
Talbott silt loam, steep phase__..______.... 10 20 | OO0 | OO0 0000010 251 30| 40| () 20 40| 30| 40 00 @M @0 [COT T CO TN N GO 20 T ) R I CO 2 S CO B I GO D I O R /I R O B O] g (OB U I 251 30 50
Talbott-Hayter silt loams, steep phases... 15 200 ¢ | @QlOjoO|l 0000 [OI) @y M 25 30| 407 O | G 6 30| 40 50 () )M Ol | OO0 0010000107080 30| 40 50
Armuchee silt loam, steep phase_._._____.. 10 OOl 01010100 (ORI @ OO 15| 201 30| C 5] 301 20| 3| B O OOl 00O 00OG]|] OO0 Lol O1r0n|l0 30| 40 50
Claiborne silt loam, steep phase. do2) 20| OO OO0 (ORI O] (O BN B O] @ L 20( 30 40 )| OO 35| 45 MO O O] o]0 E’) [COJ GO 2 O N A GO S O I N O T I 0 O I O S (O AR O I I )1 30| 35 50
Fullerton silt loam, steep phase. 15 20O OO0l O 010000 @ 20 301 40| | O @D 30 1 40 1@ | O @ O @10 Dol M )L O OTO 1O aglal 0] 301 40 50
Fullerton loam, steep phase. ... Bl 20 & 00O MO0 alato | o000 15 25| 3 M| 0|0 251 3| O | OO O OO0 0O010

Clarksville cherty loam, hilly phase__ § R f

Lehew fine sandy loam, hilly phase________ 5l m|lm|lolelololololold|lolololaololo|lagla|l @@l 2] 3 0000000000010
Rolling stony land (Talbott soil material) g

Robertsville clay loam
Tylersilt loam_.___
Guthrie silt loam ..

Fullerton cherty silt loam, steep phase. ... 10 BIHOIOTO ;OO0 0080 150 25| 31 (OO M 201 30| ] O OO |O|O0O00 D OTO OO0 OO0 00 30 40 50
Fullerton cherty loam, steep phase...._...__...... 10 BIHTO|lOfOelo| ol a0 60000 150 25| 8| () O (O 20| 3] 40{ 0O | OO OO0 0O0O DO OIEO OO0 0100 251 35 45
Clarksville cherty silt loam, steep phase........_.. 0 Bl loloto | OO0 eo808000 10 207 300 | @O0 5 2510 3| | QL@ O@Q | OO0 0O OO0 00000 25| 25 35
Clarksville cherty loam, steep phase. ...._......... 16 151 (8 () () () Y] M ] O] V] M Q] 0} 9] 10 20 30 (M) 0} 1} 15 25 35| (1) (") 19} (M 19} () M 0} 0} ] (O] O] ] (OB )] @ (O] 20 20 30
Muskingum stony fine sandy loam, deep phase_._.| 15 20| (8 20/ 206 | QLo OO0 0000 1B 1 300 [ OO 20| 30] 0 Q| OO OGIOIOQOITOIOLO]OIOLOIO0O0O[W 00 20 | 20 30
Muskingum stony fine sandy loam_._____________.. Wl BlOElOTOTOlOlololololalolo|lOlo|o a0 a1 06000600010 A1 OlO 16060101t ;0007 0010 20 20 30
Rough stony land (Talbott soil material) Alololololo|ldologloglo|ldlo|lolo|lao| @ olaiog| ool o ol a0 @ 6000000 6003801001800 M | 20| 20 30
e R AR AR R A AR AR A AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR A AR AN AL AN 1N
o rallo ) 5 7 7 7 4 7 7 7 7 3
Montevallo shaly silt loam..._....... | WG|l ldlolololo]GdlolalolalalOlO]Ololalaraororo;arararo (75 ¢ 8 8 (7% g’; Blololalolals MR »

Rough gullied land (Talbott soil mat
Rough gullied land (Montevallo soil material) ...

(T ] ™ ] (M Y] M [Q] Q]
M M ) (7) (7 O] (O] (] Y] [Q] O] ) () o (U] ] U] (O] O] U] ] [Q] (O] [ @ 7 Y 7 7 ! U 7 7 7 ? !

Limestone rockland (rolling)._...oooooooooooiene () () (O] (") M [Q] Q)] [0 [0} (U] 0] (@] () 0} Q] ) 0] 9] Y] [Q] O] (Y] (O] (7; (7) E’g (73 8 E’g E’g E’g 8 8 E’% 273 E’; EZ’; 8 Eg gg E;g gg g; gg Eg
Limestone rockland (rough) . (7) 0] ) (7) (7) (7 (7) (0] 0] [Q] (U] (O] (7} () ™ (7) Y] (7) [Q] (O] 0] U] Q] ) ] Y] ] (O] 0] 0] 9] Y] Q) ) O] U] U] [Q] U] ) 0] Q)] (M M M
Stony colluvium (Muskingum soil material) . ... (O] 0] () Q] (1) U] 9] M 0] E”) (O] Q) () [0} [0} (7 ® (O] Q] (7 (O] (M (O] Q] U] ] Q] Q] (U] V] 0] (D U] 4] M M Q] 0] (O] ) O] U} M (O] Q]
Rough stony land (Muskingum soil material)...-.- [Q] ] Q] O] Y] (O] M M Q] 7 Y] [0} (M) (O] (O] Q)] [0)] Q)] () (O] Y] Y] 9] O] U] [Q] (U] 0] Q)] Y] 0] M [} ) 9] Q)] 0] Y] O] Q] V] ()] Q] M (O}
Mine QUMPS. - oo oo eemmcmmmmme e mmceeeanes Q] G} ) ™ Q] Q)] 0} (] ® (O] U] Q] ® Q) Q] U] ) 0} (U] Y] U] ] Y] Q] U] U] U] U] ) U] ] ® Q] 0] Q] 0] U] ® U] V] ® U] 0] U] Q)]

; gogis are listed in (tlhe ap&rotximate orgetxil of their (ellgtive sui%agilifty folr1 the general agritcu%ttuhre of th;, ogunfty }mder the 'I?ﬁrevztiiling Igrming practiges. ; 5 See footnote 4, table 7.

ils are given indexes that represent the acre yields expected of ea 0 n tal . d ts t t [ ili i i i i ! i ichi

el L e B e D ercreiiaonts o the betror Soil typed of Siemiioant extent in tho areas i which the Crop 1S MOSt widely Frowh, D B O o, D e e ot s B prouctian o loss wellsuited than to crops for which Indexes are glven.

3 These figures do not represent yields but are comparative indexes of the productivity of the various soils for the vegetables most commonly grown in the county. 8 Crop is grown, but would not be under a good system of soil management.

# These indexes refer to yields per acre obtained from orchards of mature trees.

71503248 (Face p. 187)
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WATER CONTROL ON THE LAND

Water control on the land deals, in the broadest sense, with regulat-
ing the supply of water and soil moisture toward the end of maintain-
ing or improving favorable soil conditions for plant growth. Water
control on the Jand can be accomplished by (1) control of runoff, (2)
artificial drainage, (3) irrigation, and (4) protection from floods.
The number and combination of these measures that are needed vary
from one locality to another, from farm to farm, and among the dif-
ferent fields on the same farm. TIn Claiborne County, neither irriga-
tion nor protection of stream bottom lands are problems of sufficient
extent or importance to be of practical interest, so that the problems
of water control on the land include controlling runofl and artificial
drainage.

The problem of runoff control is much greater in Claiborne County
than that of artificial drainage. Wstimales indicate that about half
the area of the county has problems in controlling runoff. These prob-
lems exist on all the cleared soils of the nplands and on the more slop-
ing soils of the terrace and colluvial lands. Only one-half of 1 percent
of the county has soils so poorly drained that they cannot be used for
erowing crops in their present condition. Thoese soils are on bottom
lands, in depressions and lime sinks, and on low terraces. An addi-
tional 2 percent of the soils in similar positions are imperfectly
drained. On these the variety of crops that can be grown is limited
and yields and workability are adversely affected.

CONTROL OF RUNOFF

Runoff is that part of the rainfall that flows ofl the surface of the
land in visible streamg. The rate and quantity of runoff is determined
by the total rainfall and its intensity and duration; the slope of the

land; the number and kind of natural drainageways; the properties
and thickness of the soils and underlying geologic substrata; and the
kind and quantity of vegetation on the land. When man removes the
natural vegetation and uses the land for growing crops and for pasture
the rate and quantity of runoff is accelerated to varying degrees.

In general, on all but the most level lands, this increased rate of
runoff, if uncontrolled, will result in marked unfavorable changes in
the soils. Accelerated soil erosion is accompanied by such changes as
loss of lime, plant nutricnts, and humus; inhibition of microbiological
aclivity ; and impairment of tilth and soil moisture conditions.

The primary aim of runoff control is therefore to prevent soil ero-
sion, thereby conserving soil moisture, lime, organic matter, plant
nutrients, and the soil material itself; to maintain or improve tilth
conditions; and to accelerate microhiological activity and the forma-
tion of humus. These ends can be attained largely through proper
land use and management, although in certain places specific measures’
designed solely for erosion control may be needed.

The least erosion is in the Cumberland Mountain section, where the
hilly and steep lands are in forest; whereas the most severe erosion
is in the cleared hilly and steep uplands in the shale knobs in the sounth-
eastern part of the county. In the limestone valleys all the cleared
uplands and stream terraces are eroded to some degree. The cleared
rolling uplands of the cherty ridge sections are moderately eroded in



CLAIBORNE COUNTY, TENNESSEE 189

most places. The hilly and steep slopes that are cleared are generally
severely eroded, but where they are in forest they are virtually
uneroded. The forested slopes of the valley mountain ridges and the
comby ridges are essentially uneroded, but where they are cleared,
erosion is scvere,

Estimates indicate that over the county as a whole about 50 percent
of the soils are uneroded or only slightly eroded. These uneroded
soils include most of those of the Muskingum series, the forested part
of the Lehew soils, and the forested parts of the Fullerton, Clarksville,
Claiborne, Bolton, Talbott, and Armuchee soils on hilly and steep
slopes. They also include most of the soils of the bottom lands; a
part of those of the colluvial and terrace lands, including the Pope,
Philo, Atkins, Roane, Lindside, Melvin, Emeory, Ooltewah, and Guth-
rie; and Sequatchie, Jefferson, and Leadvale soils on nearly level or
slightly sloping lands. All the remaining soils of the county are
eroded to some degree. About 15 pereent of them are slightly to
moderately eroded, but there are no large gullies and only a few
small ones. Soils having this kind of erosion include the sloping
phases of Leadvale, Greendale, and Sequatchie soils; Dewey, Hayter,
and Talbott soils on undulating slopes; a part of the Fullerton, Clai-
borne, Clarksville, Bolton, and Caylor soils with rolling relief; and
a small part of the Fullerton, Talbott, and Armuchee soils on hilly
slopes that have been in pasture most of the time since they were
cleared.

From 25 to 75 percent of the surface soil is missing, and widely
spaced deep gullies are on 27.5 percent of the soils of the county. This
type of erosion includes most of the Dewey, Talbott, Sequoia, Allen,
Etowah, and Waynesboro soils on rolling slopes; a part of the Bolton,
Claiborne, Fullerton, and Caylor soils on similar slopes; and some of
the cleared parts of Dewey, Talbott, Armuchee, Fullerton, and Clarks-
ville soils on hilly and steep slopes. On about 6 percent of the county
more than 75 percent of the surface soil is missing and gullies too deep
to obliterate by tillage are numerous. This kind of erosion 1s on a
small part of the Etowah, Allen, Dewey, Talbott, and Sequoia soils
on rolling slopes; and on some of the cleared parts of Talbott, Armu-
chee, Fullerton, Claiborne, Clarksville, Talbott, Dewey, and Lehew
soils on hilly and steep slopes. About one-fourth of 1 percent of the
county has been reduced to a close network of gullies. This is largely
hilly and steep land originally covered with solls of the Dewey, Fuller-
ton, Talbott, and Montevallo series.

A summary of these estimates shows that only 20 percent of the
soils suited to growing crops, that is the First-, Second-, and Third-
class soils, are uneroded. These uneroded soils are chiefly on the
bottom lands, colluvial lands, and more level terrace lands; but a large
proportion of them are affected to some extent by erosion, as they
are covered in many places by heavy subsoil materials washed from
adjoining eroded uplands to the extent that their productivity is re-
duced and their workability impaired. Hence practically all the soils
suited to crops are adversely affected to some degree, directly or in-
directly, by accelerated erosion. Only 10 percent of the Fourth-class
soils are uneroded. These uneroded areas consist chiefly of poorly
drained soils on the stream bottom lands, but small uncleared areas of
the uplands are included. In short, 85 percent of the land suited
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to crops and pasture has unfavorable properties developed to some
degree becausc of accelcrated erosion. Likewise, 23 percent of the
Fifth-class soils are eroded to some extent. The 77 percent of the
uneroded Fifth-class soils arc those that have remained in forest.

The eroded condition of the soils of the county is evidence of failure
to control runoff. Heavy annual rainfall, a large part of which comes
in torrential downpours, on the strongly rolling, hilly, and steep lands,
coupled with the improper use and poor management of these lands
are the factors responsible. Inasmuch as rainfall and soil and land
characteristics are natural phenomena that cannot be controlled to
any extent, it is evident the erosion can be prevented and that the
solls can be restored to their original or a higher level of productivity
only by improved land use and management. Some practices that
bear directly or indirectly on the problem of controlling runoff and
erosion are discussed briefly in the following paragraphs.

Maintaining forest trees and grasses and close-growing legumes is
one of the most effective means of controlling runoff and preventing
erosion. Forests function in several ways. The forest canopy inter-
rupts the fall of the water and breaks the force of its impact with
the land surface. Forest mold and litter further break the impact
and absorb large quantities of water. They also add large quan-
tities of organic matter to the soil and thus greatly increase its water-
holding capacity, as do the channels left by decayed roots and the bur-
rows of insecls, earthworms, and other organisms. The trec rootlets
serve as a binding agent i the =oil. To be most effective forests
should be protected from fire and grazing by livestock, thereby pre-
venting the destruction of the forest litter. In Claiborne County,
reforestation as a means of preventing further soil erosion should be
considered for all the cleared Fifth-class soils, including the hilly
and steep upland soils, most of the stony land and rockland types,
and the severely eroded lands.

Grasses and close-growing Tegumes are effective in much the same
way as forests in preventing excessive runoff. They break the force
of the rainfall, catch and hold soil particles, increase the content of
organic matter and the water-holding capacity of the soil, and bind
the soil mass with their roots. Since, however, they are more exacting
in their requirements for moisture and plant nutrients, they can be
used successfully only on soils of the less strongly sloping lands and
on those of at least moderate fertility. These plants can be used to
good advantage as permanent cover on all the sloping and hilly upland
soils rated Fourth-class and in the rotations on most of the croplands.
Slope, present erosion, natural fertility, and the specific needs of a
particular farm program are factors that shonld be considered in
determining the frequency and length of time that sod crops should
remain on cropland.

Lime, although used chiefly for neutralizing soil acidity, functions
both directly and indirectly as a factor in comntrolling runoff. It
functions indirectly by neutralizing soil acidity and by increasing
the availability of phosphorus and certain other plant nutrients, there-
by so-increasing the vigor of plant growth and improving conditions
for bacterial activity as to increase the humus content and water-
holding capacity of the soils. Mineral fertilizer functions in a
similar manner by stimulating plant. growth and microbiological
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activity, whereas barnyard manure is a direct means of increasing
the humus supply and water-holding properties of the soil. All
these materials should be effective in helping to control runoff on all
upland pasture and crop soils.

Proper selection and rotation of crops is the first step in solving
the problem of preventing erosion and conserving soil moisture. On
rolling and strongly rolling soils of the uplands and stream terraces,
close-growing small grains, grasses, and legumes should be grown
as much of the time as is practical from the standpoint of good farm
management. The soils should be bare of vegetation as little as
possible and covered with some close-growing crop during fall and
winter. Cover crops and green-manure crops should be included in
the rotation to be plowed under as a means of maintaining or in-
creasing the supplies of humus and nitrogen, thereby improving
tilth and the moisture-holding capacity of the soil.

Strip cropping may aid in preventing crosion in many places.
Close-growing small-grain and hay crops and clean-cultivated crops
arc grown in alternate long narrow strips that run across the line
of slope and approximately on the contour. By this means the slope
is broken up Into several short segments. The close-growing crops
serve to slow the velocity of runoff waters so that soil material from
the clean-cultivated strips is dropped. This system of farming can
be used most effectively on soils that are on long, rolling, or strongly
rolling slopes of the uplands and old terrace lands.

The measures described in the preceding paragraphs are concerned
chiefly with the use of vegetation as a means of preventing erosion.
In many places it is necessary to use certain mechanical devices,
including such structures as terraces, dams, and contour furrows,
either by themselves or in conjunction with the control methods pre-
viously discussed.

Terraces are probably the most commeon and in many places the most
effective of the mechanical devices used for controlling runoff, A
terrace is essentially an earth ridge with a channel above it, placed ap-
proximately on the contour of a slope. A terrace serves to intercept
and store or divert water that falls on the land, with the purpose of
preventing soil erosion and excessive loss of soil moisture. In Clai-
borne County, terraces of the drainage type, that is, with slight
gradient and so constructed that excess water will be removed from
the fields, are the needed type. Terraces are not a universal solu-
tion to the problems related to controlling runoff and preventing
erosion. They must be very carefully constructed with proper outlets
and be properly maintained. In Claiborne County terraces cannot be
used to advantage on slopes of more than 15 percent gradient, nor
should they be used on soils with thin surface layers that are the result
either of natural causes or of accelerated soil erosion. They can be
used to advantage on soils of the Dewey, Talbott, Sequoia, Fullerton,
Bolton, Claiborne, Clarksville, Caylor, Etowah, and Allen series on
gentle to strongly rolling slopes that are not too severely eroded, but
they are not suited to use on severely eroded areas of these soils nor on
any soils with hilly and steep slopes.

Contour furrowing is another device for retaining and distributing
soil moisture over fields. Furrows or small ridges are constructed
across the slope on the contour and act as impounding basins to pro-
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mote further moisture absorption. These furrows may be used by
themselves or in conjunction with a system of terraces. Detailed con-
struction of these furrows will vary with soil type, slope, erosion, and
other factors. In recent years machines have been devised that seed
small grains, grasses, and legnmes and throw up the furrow in one
operation. This method of runoff control is suited chiefly to use on
pasture lands on strongly rolling or hilly slopes.

Mechanical devices used in stabilizing the flow of water in natural
channels and gullies include various types of permanent and temporary
dams. Permanent dams are constructed of concrete reinforced with
steel and of rock and concrete. Paved waterways and channels of
similar materials may he needed in certain critical positions. Tempo-
Tary dams are constructed of brush, wire, logs, straw, and loose rock
1n various combinations. Dams of this type are used primarily to sta-
bilize gullies or other channels so that vegetation, either grasses or
trees, may be established. As with other engineering structures, dams
must be correctly planned and carefully constructed to he effective.
Careful consideration of their cost as compared io their effectiveness
and usefulness is necessary in order to determine their economic valuc
and the feasibility of installation.

The control of erosion cannot be reduced to a simple formula, and in
very few places will the application of one of the control measures by
itself be effective. They should be used in combinations, the specific
combinations varying from one part of the county to another, from
farm to farm, and from field to ﬁe{jd. In general they involve readjust-
ments in land use and land management.

In some places erosion control can be accomplished largely through
the efforts of the individual farmer but, in general, cooperative efforts
of farmer, community, and county, aided and guided by various State
and Federal agencies, are necessary to obtain the readjustments needed
in the solution of the problems.

DRAINAGE

The term “drainage” refers to artificial removal of water from soils.
A total of about 214 percent of the soils in the county are affected to
some degree by adverse drainage conditions. One-ffth of this, or
about one-half of 1 percent of the county area, is so poorly drained that
the soils are not suited to growing crops in their present condition but
can be used for pasture. In this group are the Melvin, Dunning, and
Atkips solls on the stream bottoms, chiefly in small areas; the Roberts-
ville and Tyler soils in small depressed areas on old stream terraces;
and the Guthrie soil in the botfoms of small lime sinks and depres-
sions. The remaining acreage is so imperfectly drained that it can
be used for growing only a limited number of kinds of crops, and tillage
and cultivation are delayed and interrupted by unfavorable moisture
conditions. Soils with this type of drainage constitute only about 2
percent of the total county area, but they include more than 12 percent
of the crop-suited soils. The most important of these soils are those
of the first-bottom lands, including those of the Philo and Lindside
series, and Alluvial soils, undifferentiated. Other soils are those of the
Monongahela and Taft series on the low, nearly level stream terraces
and the Ooletwah series in the bottoms of imperfectly drained lime
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sinks and depressions. Most of these soils are in areas of moderate to
large size.

Some attempt has been made to drain a large part of these goils,
largely by means of shallow, open ditches. In very few places have
these measures been adequate to improve soil moisture conditions ma-
terially, although some of the surplus surface water is diverted from
the fields. Adequate drainage systems will be useful in improving
conditions for plant growth in many places. On the poorly drained
soils the kind and yields of pasture plants will be increased and in some
places, chiefly on”the Melvin soil, it may become possible to obtain
profitable yields of corn and hay. On the imperfectly drained soils
both the range of use suitability and yields can be increased. Further-
more, tillage operations can be more easily and more promptly accom-
plished at less cost if soil moisture conditions are improved.

Soil type, cost, and engineering problems are among the factors that
determine the advisability of draining any particular area of soil and
the type of drains needed. On certain soils, artificial drainage is diffi-
cnlt or impossible because of the physical properties of the soil, engi-
neering problems, or both, whereas on others drainage can be improved
with relative ease accompanied by a marked increase in the agricultural
value of the soils,

In most places drainage of the Guthrie and Ooltewah soils is imprac-
tical inasmuch as they are in depressions and drainige outlets cannot
be obtained. Drainage is difficult in many places on the Tyler, Rob-
ertsville, and Dunning soils for the same reason. In addition, the
impervious nature of the subsoil in these series greatly restricts any
movement of water, so that drains must be very closely spaced for
best results. Inasmuch as these soils, with the exception of that of
the Dunning series, are relatively low in inherent fertility, it appears
that in many places, drainage even if feasible from the engineering
standpoint, is uneconomical because of the low crop yields that can be
obtained.

The physical properties of the Lindside, Melvin, Philo, and Atkins
soils are such that they can be drained with comparative ease. In
general, they are pervious to moisture and have no hardpan or
cemented layers to interfere with water movement. Although no
specific study of the engineering aspects of draining these soils has
been made, it appears that there are no serious obstacles in this respect.
Tt is believed that field drains constructed of unglazed tile are suit-
able for use on these soils. Open ditches for drain outlets are needed
in many places. Depth, spacing, and fall of drains should be deter-
mined if possible by consulting a competent engincer or referring
to reliable specifications or bulletins.

In general, the increases in yields and use suitability will more than
offset the cost of drainage on all these soils with the possible excep-
tion of those of the Atkins series. The Atkins soils are relatively low
in fertility, and even where drained, they may produce such low yields
that drainage costs will not be repaid. On much of this soil, open
ditches designed to remove excess surface water and improve grazing
conditions are probably most suitable. Alluvial soils, undiffer-
entiated, have such unfayorable properties, such as stoniness or low
inherent fertility, that drainage is not advisable in many places, but

715032—48—13
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where other physical properties are good, the soil can be improved
by artificial drainage.

Drainage of the Taft and Monongahela soils is at least moderately
difficult because of the impervious nature of the subsoil and hardpan
layers. No known serious engineering difficulties are involved in
draining these soils, but the cost may be relatively high because of
the power and labor required. The advisability of draining these
soils varies from farm to farm. Where they are in broad areas and
constitute a large part of the total acreage of a farm, it is likely that
the cost of drains is justifiable, but where they are in small areas on
Tarms that have relatively large areas of well-drained soils, drainage
may not be profitable. In such places, the use of the soils in their
natural condition for growing hay and pasture crops with corn inter-
spersed at infrequent mtervals is possibly advisable.

SOIL: ASSOCTATIONS

A soil association may be defined from either of two points of view.
1t may be considered a group of soils occurring together in a charac-
teristic pattern or a landscape definable as to the kind, proportion,
and distribution of its component soils. In either case a soil associa-
tion may consist of only a few or of many soils, which may all be
similar or may represent many differing types. In each associa-
tion, however, there is a certain uniformity of soil pattern.

The degree of uniformity within a given soil association depends
largely on the scale of the map and the degree of detail followed in
its preparation. Soil associations can be outlined so that. they have a
high degree of uniformity in pattern, but the maps showing these
associations in most areas arc rather detailed. Under such conditions,
the definitions and descriptions of the associations can be made rela-
tively specific.

Soil associations can also be outlined hroadly on a map of small
scale and thus have a low degree of uniformity.” Choice of a level of
uniformity or degree of detail in a soil association map should be
based on the purpose for which the map is made. In any case the
degree of uniformity obtainable depends upon the available sources
of imformation. With a thorough knowledge of the individual soils
and a detailed soil map, good maps can be prepared at a number of
different levels of generalization. The importance of a thorough
knowledge of the soils for preparation of a good soil association map
cannot be overemphasized. The best one, regardless of the level of
generalization, can be prepared by someone who knows the soils well
and who has available a detailed soil map of the area.

The uses of soil association maps differ from those of detailed soil
maps. For example, soil association maps cannot provide sufficient
information for the study of individual farms or %or the planning
of farm operations. Like other simplified or generalized soil maps,
they serve especially to give a picture of the soils of the larger region,
as a communily, a county, a State, or the Tennessee Valley. These
maps are useful in regional studies of agricultural produciion or of
changes and adjustment that may be necessary in such production.

Eleven soil associations have been recognized in Claiborne County.
Two of these, the Muskingum-Jefferson-Philo and Rough stony land
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are part of the physiographic region known as Cumberland Moun-
tain. The others are in the Valley and Ridge province and lie in belts
extending roughly northeast-southwest across the county. These asso-
ciations are Talbott-Caylor-stony land; Stony land-Talbott-Caylor;
Fullerton-Clarksville-Claiborne (hilly to steep); Fullerton-Clai-
borne-Clarksville (rolling to hilly); Armuchee-Lehew-Muskingum ;
Lehew; Montevallo-stony land-Leadvale; Monongahela-Leadvale-
Jefferson; and Armuchee-stony land-Sequoia. All these associations
tend to follow exposures of geclogic formations. They are defined
and described in the following pages in terms of the proportions
and patterns of the different soils. The present and potential uses in
agriculture of the areas are also discussed briefly.

MUSKINGUM-JEFFERSON-PHILO ASSOCIATION

The Muskingum-dJefferson-Philo association occupies 17.6 percent
of the county on Cumberland Mountain in the northwestern part of
the county and smaller irregular areas in the southeastern part. It
is characterized by strong relief, ranging from several hundred to
more than a thousand feet. Slopes arc dominantly steep with small
hilly areas in places. Stream valleys are narrow and have steep rocky
walls. The streams have rather steep gradients, and geologic erosion
is active. The rocks underlying the Cumberland Mountain area are
chiefly level-bedded to gently folded massive acid sandstone and con-
glomerate with thin layers of silt, stone, and acid shale in places. Ex-
tensive deposits of bituminous coal are in the underlying formations.
The other areas are underlain by strongly folded massive sandstone.

Muskingum soils and Rough stony land (Muskingum soil material)
constitute 90 percent or more of the Cumberland Mountain area and
practically all of the smaller areas in the southeastern part of the
county. Both are very poorly suited to either crops or pasture. The
Muskingum soils are 1n broad areas on the hilly and steep mountain
slopes, whereas the Rough stony land (Muskingum soil material) is
chiefly in narrow strips along stream gorges and on the crests of some
of the mountains.

The rest of the association consists of Jefferson, Philo, Pope, Atkins,
and Hartsells soils, Stony colluvium (Muskingum soil material),
and Mine dumps. The Philo, I’ope, and Atkins soils are in long nar-
row strips on the stream-bottom lands in a complex pattern, the acre-
age of the Philo soils being greatest. The Jefferson soils are in small
areas on sloping benches bordering the stream valleys and in long
narrow strips along some intermittent drainageways. The Hartsells
soil is in small irregular-shaped areas on some of the broader, more
level mountaintops, Stony colluvium is at the mouth of drainage-
ways and in places bordering the channels of the larger streams. The
total acreage of Mine dumps is small, but the arcas are conspicuous
on the landseape.

The Jefferson, Phile, and Pope soils are moderately low in produc-
tivity in their present condition, but they are rather easily conserved
and worked and generally respond well to good management. They
are fair to good cropland. The Atkins soil is so poorly drained that
it is poorly suited to crops, but it. is fair to good pasture land if prop-
erly managed. Stony colluvium (Muskingum soil material) and Mine
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dumps are entirely unsuited to crops or pasture and may be con-
sidered as forest land or wasteland.

More than 90 percent of the association is under forest, chiefly on
Muskingum soils and Rough stony land (Muskingum soil material).
Small areas of the bottom lands and colluvial lands are in forest, espe-
cially in the unsettled regions away from the coal mining commu-
nities. Forest management is at a fairly high level, but it appears
that the better classes of timber arc being depleted more rapidly than
they can reproduce.

Most of the farms are small and distributed chiefly along the nai-
row valleys that have at least small quantities of soils suiled to crops
or pasture. Corn, lespedeza, and vegetables for home consumption
are the chief crops and are raised on the Hartsells, Pope, Philo, and
Jefferson soils. Some pasture is on the Atkins soil and the less stony
Muskingum soils. Most farms in the Cumberland Mountain area are
part-time operated by coal miners, and their management is at a low
level. Ordinarily, fertilizers or other soil amendments are not used,
and no special methods for conserving soil material and moisture
are practiced on the more rolling and hilly soils of the uplands. The
productivity of the soils suited to crops and pasture of the area can
be increased-to a considerable extent by better selection and rotation
of craps, use of lime, fertilizer, manure, and green-manure crops, and
better control and use of the water on the land.

ROUGH STONY LAND ASSOCIATION

The Rough stony land association occupies 7.6 percent of the county
in one large area on the Cumberland Mountain escarpment and ad-
jacent mountain ridges and in a small area on Newman Ridge in the
eastern part. Like the Muskingum-Jefferson-Philo association, it is
underlain chiefly by acid sandstone and conglomerate. Tt differs,
however, in that the rocks are generally sharply tilted rather than
nearly level, Limestone and shale are also under part of the asso-
ciation on the lower slopes of the Cumberland Mountain escarpment,
and the Newman Ridge area is entirely underlain by limestone. Slopes
are steep to very steep, and outcrops of rock are characteristic as are
large bluffs of sandstone and conglomerate, especially near the crest
of the escarpment,

Rough stony land (Muskingum soil material) constitutes half or
more of the total area of this association. It is chiefly on the upper
escarpment slopes. Muskingum soil in small to medium-sized areas
is mingled with the rough stony land in a complex pattern. Extensive
areas of Limestone rockland (rough) are in many places in the lower
mountain slopes and throughout the Newman Ridge area. Areas of
Armuchee soils and Rough stony land (Talbott soil material) are also
included in places on the lower slopes and outliers of the Cumberland
escarpment. All the land types and soils included in this association
except some of the Armucheo areas are very poorly suited to either
crops or pasture and are properly considered forest lands.

At the present time, practically all of this association is under second-
growth forest consisting chiefly of pines mixed with such hardwoods
as post, red, and black oaks, black tupelo (blackgum), and sourwood.
Most of the land is owned by one land company, but some small areas
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may be inclnded in farms centered in the adjacent limestone valley.
Most of the better classes of timber have been harvested, the present
stands consisting chiefly of young, cull, and weed trees.

Inasmuch as nearly all the soils and land types included in this
association are entirely unsuited physically to use as cropland or
pasture land they are Iimited to forest use, even though they are less
productive of trees than are the solls in many other associations. Soil
use and management are therefore concerned chiefly with the develop-
ment and use of the forest resources.

TALBOTT-CAYLOR-STONY LAND ASSOCIATION

The Talbott-Caylor-stony land association occupics the southwestern
two-thirds of Powell Valley and includes 4.3 percent of the county.
It lies on rolling valley land below the precipitous Cumberland escarp-
ment along the northwestern edge and the hilly to steep cherty ridge
lands of the Fullerton-Clarksville-Claiborne (hilly to steep) associa-
tion along the southeastern edge. The conformation, or lay of the
land, is irregular because of the many shallow sinks and the shallow
valleys of small streams that cross Powell Valley from Cumberland
Mountain, The entire association area is underlain by relatively
high-grade limestone, and many of the soils are derived from residuum
weathered from these rocks, although there are extensive areas of
colluvium and stream ailavium {rom which many of the more pro-
ductive soils are derived.

The soil pattern of this association is complex. Talbott, Caylor,
and stony land (Talbott soil material) are the most extensive but
there are notable acreages of the Armuchee, Allen, and Jefferson soils.
The Talbott, Caylor, and stony land types are distributed throughout
the central parts of the area, whereas the Allen and Jefferson types
are on semewhat higher lying colluvial foot slopes near the Cumber-
land escarpment. Most of the Armuchee soils are directly adjacent
to the escarpment on strong slopes. There are some areas of Dewey
soils intermingled with the Talbott, Caylor, and stony land types;
and Monongahela, OQoltewah, Guthrie, Lindside, Meslvin, Dunning,
and Sequatchie soils are on the alluvium in depressions, sinks, and
the low-lying stream terraces and first bottoms,

Practically all the soils included in this association are suited to
farming purposes, estimates showing that about 70 percent of the
association is suited to crops requiring tillage and practically all the
rest at least to pasture, All the Talbott, Caylor, Dewey, Allen, Jeffer-
son, Etowah, Monongahela, Taft, Sequatchie, Ooltewah, and Lindside
goils are fair to excellent croplands; whereas the Talbott and Dewey
soils on hilly and steep slopes, the stony land types, the Talbott-Hayter
complex, and the Armuchee, Robertsville, Guthrie, Melvin, and Dun-
ning soils are fair to good pasture lands,; although not well suited to
crops requiring tillage.

This association supports one of the most prosperous agricultural
communities in the county. Most of the farms are medium size with
considerable diversity of enterprises and are classified as general farms.
Corn, lespedeza, wheat, and buxley tobacco are the chief crops on most
tarms. Minor crops include red clover, alfalfa, soybeans, cowpeas,
oats, barley, and fruits and vegetables for home consumption. Small
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herds of beef cattle are on many farms and poultry, hogs, and dairy
cows to furnish dairy and poultry products and meat for home con-
sumption are on practically all farms.

Present land use is fairly well adjusted to the physical suitability
of the soils in the association, but management is not generally at a
level that will maintain or increase the productivity of the soils, A
large part of the soil is cleared and used for crops and pasture, but
small areas of woodland are on most farms, chiefly on the stonier and
more strongly sloping uplands and on poorly drained bottom lands.
Among the Improved management practices needed on most farms are
better selection and rotation of crops, use of more lime and commercial
fertilizer, and better control and utilization of water on the land.
Most pastures can be improved by the use of more amendments, better
control of grazing, and improvement of composition of pasture mix-
tures by eradicating weeds, and seeding with the higher yielding, more
nutritious grasses and legumes,

STONY LAND-TALBOTT-CAYLOR ASSOCIATION

The Stony land-Talbott-Caylor, occupying 9 percent of the county,
is one of the more extensive associations and is widely distributed.
It occupies smooth to rolling limestone valleys. The chief areas are
(1) northeast of Powell Valley, (2) in Cedar Fork Valley from the
vicinity of Tazewell northeast to the Hancock County line, and (8) in
the valley of Little Sycamore Creek. The nature of this associafion
differs from the Talbott-Caylor-Stony land chiefly in consisting largely
of Smooth stony land (Talbott soil material) and in having only
a minor acreage of Talbott and Caylor soils. Insome places, especially
in Cedar Fork Valley, there are several areas of Dewey and Hayter
soils, but they are not large, and like the Talbott soils, are associated
with the predominant stony land types. Lindside and Melvin soils
are in narrow strips along the larger streams, and there are small areas
of limestone rockland intermixed with the stony land types.

Approximately 90 percent of this association is suited to agricul-
tural use, but at least two-thirds of this is not well suited to crops; its
use being limited chiefly to pasture because of its stony nature. The
acreage of soils well suited to crops is chiefly of the Talbott, Caylor,
and Dewey series.

Raising beef cattle is the chief enterprise on many farms. Most
farms, however, have sufficient diversity to permit their classification
ag general farms. Corn, hay, and pasture for livestock feed are the
chief crops, although burley tobacco is an important cash crop. Fruits
and vegetables for home use and wheat are other common crops. Most
farms are fairly large, consisting of a relatively large acreage of soils
suited only to pasture and a small to moderate acreage suited to crops.
There are a few minor subsistence type farms.

Land uge is generally well adjusted to the suitability of the soils.
Soil management, however, is considerably below the level that is con-
sidered feasible for the present agriculture. The usc of lime and fer-
tilizer, the control of grazing, and the clipping of weeds are among the
more important requirements of good pasture management. Manage-
ment requirements for the production of crops on the soils suited to
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tillage include a moderately long systematic rotation, use of lime and
adequate fertilization, growing winter cover crops, and better control
of runofl water.

FULLERTON-CLARKSVILLE-CLAIBORNE (HILLY TO STEEF)
ASSOCIATION

The TFullerton-Clarksville-Claiborne (hilly to steep) association,
occupying 40.6 percent of the county, is characterized by a hilly to
steep surface and represents the extensive rougher part of the cherty
ridge areas (pl. 13, 4). Fullerton and Clarksville soils predominate,
but in many places Claiborne soils occupy a considerable part of the
landscape. A small acreage of Bolton soils is widely distributed, and
small areas of Greendale, Roane, and Lindside are in depressions and
along drainageways. ~Most ridge crests are occupled by narrow irreg-
ular strips of smooth to rolling Fullerton and Claiborne soils. The
largest area is a broad irregular belt along the Powell River. The
second largest area, ranging from 1 to 114 miles in width, stretches
across the county in a northeast-southwest direction roughly between
Wallen Ridge on the northwest and Powell and Lone Mountains on
the southeast. The third and smallest area is along the Clinch River
in the southeastern part of the county.

Chiefly because of the predominantly steep slope and the relatively
low fertility of most of the soils, this association is of relatively low
agricultural productivity. Probably 70 percent is poorly suited to
elither crops or pasture and only about 15 percent is considered physi-
cally suitable for crops requiring tillage. A large part of this area is
in hardwood forest, and the cleared and cultivated areas are confined
chiefly to the smoother parts on the narrow irregular ridge tops.

Many of the farms are of the subsistence type (pl. 18, B) ; they vary
considerably in size but most of them include too small areas of soils
suited to crops and pasture to be classed as general type farms. Vege-
tables and fruits for home consumption, burley tobacco, and hay
and wheat are the more important crops. One or two dairy cows, a
few pigs, and small flocks of chickens are the chief livestock. Present
land use is fairly well adjusted to the physical use suitability, although
not ideally so, as many small areas of steep and eroded soils are used
for crops or pasture that should be used less intensively. Soil manage-
ment is not at a high level. Readjustment needed to obtain optimum
production involves better selection and rotation of crops, the use of
lime ﬁ?amd more adequate fertilization, and more effective control of
runoff,

FULLERTON-CLAIBORNE-CLARKSVILLE (ROLLING TO HILLY)
ASSOCIATION

The Fullerton-Claiborne-Clarksville (rolling to hilly) association
represents the smoother parts of the cherty ridge areas. It occupies
11.9 percent of the arca of the county. The surface is rolling to hilly
and surface drainage is generally to ginkholes. Fullerton and Clai-
borne soils are more predominant over the Clarksville soils than they
are in the Fullerton-Clarksville-Claiborne (hilly to steep) association.
Bolton soils are common in places, and the proportion of Greendale
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soils is greater. A large part of this association lies as one body in the
central part of the county, with a few small irregular areas distributed
throughout the northeastern part. All the areas are largely sur-
rounded and somewhat dissected by the steeper Fullerton-Clarksville-
Claiborne association.

This association represents some of the better agricultural areas of
the county. About 90 percent of it is suited to pasture, over half of
which is fair to very good cropland.

Farms on this association are chiefly of the small general type,
although there are also many subsistence farms, Farm ncome is de-
rived from the sale of tobacco and other field crops and a fow hogs and
cattle. Tobacco, corn, wheat, and hay are the chief field crops. Live-
stock enterprises on most farms include small numbers of hogs, small
to medium-sized flocks of chickens, a few dairy cows, and in many
places a few beef cattle. Farms are small t6 medium size and generally
melude a complex pattern of soils suited to crops, pasture, and for-
est. Land use and management are fairly well adjusted to the physical
suitability of the soils. The use of lime and larger quantities ot com-
mercial fertilizer are needed to oblain the best yields of crops and pas-
ture. Rotation of crops and better utilization of soil moisture are
other practices needed on croplands. Many small areas of steep,
cherty, and stony soils now cleared and in pasture or crops could well
be abandoned to forest, if greater intensity of management were ap-
plied to the soils better snited physically to crops and pasture.

ARMUCHEE-LEHEW-MUSKINGUM ASSOCIATION

Almost all the areas of the Armuchee-Lehew-Muskingum associa-
tion lie as long narrow strips occupying steep mountain slopes. The
aggregate area is 3.2 percent of the county. Armuchee soils are on the
lower part of the slopes and represent at least half the acreage and
much of this has a steep slope, although some parts have a gradient of
less than 30 percent. Lehew soils occupy a large part of the remaining
acreage and arc on the steep upper parts of the slopes and the narrow
ridge crests. Muskingum soils are on some of the steep slopes of the
Wallen Ridge arca. Here, the Muskingum soils predominate over the
Lehew soils, but in the other two large areas, Lone Mountain and the
northwest slope of Powell Mountain, there is very little Muskingum
soil.

Very little of this association is suitable for crops requiring tillage,
but the greater part of the Armuchee acreage affords fair to good pas-
ture under proper management. Most of the Lehew and Muskingum
soils are not well suited to cither crops or pasture. At present most
of the Lehew and Muskingum soils are in cut-over forest, but much of
theArmuchee soils is cleared and used for pasture and crops, pasture
use predominating. Practically no farmsteads are on this association,
but a great part of the Armuchee soils are adjacent to the Stony land-
Talbott-Caylor association and are a parl of farms having their crop
acreage and buildings on this latter association.

Land use and management can be improved on much of the Armu-
chee soils. TIn general they should not be cultivated, and permanent
pasture on them can be 1mproved by fertilization, especially with
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A, Strong slopes, irregular fields, and much woodland characterize the Fullerton-
Clarksville-Claiborne (hilly to steep) association,

B, Farmstead on the Fullerton-Clarksville-Claiborne (hilly to steep) association.
Fenced garden is on Greendale soils. Paths from house lead to corn, tobacco,
and hay on cherty Clarksville and Fullerton soils on rolling ridge tops and te
pasture on higher slopes.



Soil Survey of Claiborne County, Tenn PLATE 14

A, Cumberland Mountain, with Fern Lake, which is formed by & dam on Little
Yellow Creek. This area is poorly suited to agriculture but has important
coal and timber resources.

B, Tram hauling logs from the Tackett Creek watershed in Cumberland Mountain,
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phosphorus, liming, and eradication of weedy growth. In gencral,
the Lehew and Muskingum soils should remain in forest.

LEHEW ASSOCIATION

The Lehew association consists very largely of steep soils that are
shallow to bedrock shale and low in fertility. The aggregate area is
2.9 percent of the county. The greater part lies ag an irregular belt
adjacent to the valley of Big Sycamore Creek. Lehew soils predomi-
nate, but there are some Montevallo and Armuchee soils along the arm
of Norris Reservoir in the valley of Big Sycamore Creek and some
Leadvale lying as narrow strips along a few of the drainageways.

Very little of this association is suited fo either crops or pasture
except the sinall amount of Armuchee soils that is fair to good pasture
land and the small acreage of Leadvale soils. There are few if any
farmsteads, but some areas are cleared along the drainageways and
farmed in conjunction with fields in adjoining associations that are
better suited to crops and pasture. Cut-over forest occupies a large
part of the aggregate area and in general is probably the best use
for this land.

MONTEVALLO-STONY LAND-LEADVALE ASSOCIATION

The Montevallo-stony land-Leadvale association consists of shaly
valley areas that have a predominantly hilly to steep surface. The
aggregato arca is 1.4 percent of the county, and all of it is in Caney
Valley and the valley of Big Sycamore Creek. Most of the soils are
shallow to bedrock and of low to medium fertility. Hilly and steep
Montevallo soils ocecupy 40 to 45 percent of the area and hilly and
steep Armuchee soils and stony land types (Talbott soil material)
40 to 45 percent. The remaining 15 percent consists chiefly of Lead-
vale, Pope, and Philo soils.

The percentage of land suitable for crops requiring tillage varies no-
tably from place to place but in general it is low. About 35 percent of
the area in the valley of Big Sycamore Creek is physically suited to
crops but only about 15 percent of the arca in Caney Valley 1s suited to
this use. A little less than half the remaining acreage 1s physically
suited to pasture and the rest i3 suited only to forest.

From 45 to 60 percent of the area i cleared. This includes prac-
{ically all the Leadvale, Pope, and Philo soils and in general much
of the less steep stony land types, Montevallo, and Armuchee goils. A
considerable part of strongly sloping to steep Montevallo and Ar-
muchee so01ls has been cultivated that is poorly suited to this use.

Farms on this association are almost entirely of the subsistence
type, a large part of the farm produce being consumed by the family.
A small cash income is obtained from the sale of tobacco. Tobacco,
corn, and lespedeza are the chief field crops, but vegetables and fruits
for home consumption are important. Ldivestock consists of a small
flock of poultry, one or two hogs, and a dairy cow per farm. The size
of farms ranges from small to large, but the acreage of crops and
pasture on all of them is small. Soil uses and management are very
poorly adjusted to the physical properties of the soils. Soil erosion is
more conspicuous and widespread than on any other association largely
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because broad areas of shallow soils on hilly and steep slopes have
been cleared and used for crops and pasture.  Under the low level of
management practiced on these soils, the low natural fertility was soon
exhansted and large areas on Montevallo and Armuchee soils are now
idle or abandoned. Very little of these upland soils can be feasibly
used for crops and only under a high Tevel of management can the more
favorable parts be used feasibly for pasture. A large part is best
suited only to forest. Proper fertilization, liming, and weed control
are nesded for pasture improvement, and in general improved fertili-
zation, liming, crop rotation, and in places water control methods
are needed on the soils of the bottom lands and colluvial slopes to bring
them to optimum production.

MONONGAHELA-LEADVALE-JEFFERSON ASSOCIATION

The Monongahela-Leadvale-Jefferson association is in one medium-
sized area in the southeastern part of the county and includes 1.1 per-
cent of it. It consists of the northern half of the valley of Big
Sycamore Creek and is a nearly level to gently rolling alluvial-collu-
vial basin broken in places by small knobs and spurs of uplands. It is
underlain chiefly by acid shales, but the soils are derived almost en-
tirely from alluvium and local alluvium washed chiefly from acid
shale and sandstone.

The Monongzhela and Leadvale soils arc in broad areas on nearly
level to gently sloping stream terraces and colluvial benches, respec-
tively; and many small areas of Jefferson soils are on the more rolling
colluvial benches near the foot of mountain slopes. Philo soils are
in fairly large areas along the stream bottom lands and small areas of
Tyler s0il are on some of the stream terraces. Areas of Allen soil are
on strongly rolling colluvial lands at the base of Skaggs Ridge near
Howard Quarter School and near the base of Newman Ridge. Many
small areas of Montevallo soils are on small hilly and steep isolated
knobs in the valley proper and in places along its edges at the base
of some of the higher ridges. Much of this association is suited to
growing either crops or pasture.

Most farms on this association are of the small general type, but
some are subsistence farms. Burley tobacco, corn, and hay are the
chief crops. Beef cattle are the principal class of livestock, but
one or two dairy cows, medium-sized pounltry flocks, and a few hogs
are kept on most farms. Farms are small to moderate in size and
consist largely of soils suited to crops, although many extend into
the Muskingum-Jefferson-Philo, the Lehew, and the Rough stony
land associations, which consist almost wholly of soils very poorly
suited either to crops or pasture. Soil use is fairly well adjusted
to the physical suitability of the soils, but management is consider-
ably below the highest possible level. Improvement of moisture con-
ditions through artificial drainage is needed in many places. Use
of lime and fertilizer and better choice and rotation of crops are re-
quired to obtain optimum production on most of these soils.

ARMUCHEE-STONY LAND-SEQUOIA ASSOCIATION

The Armuchee-stony land-Sequoia association is in one small area
in the south-central part of the county and includes 0.4 percent of
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its area. It consists of a small smooth valley and a belt of hilly and
steep ridges on either side. The underlying rocks are chiefly inter-
bedded limestone and shale, and most of the soils are derived from
residuum weathered from these rocks,

The Armuchee soils, the stony land types, and the Sequoia soil
constitute the principal part of the association, the Sequoia soil being
on the low rolling uplands on the valley floor and the Armuchee soils
and the stony land types on the hilly and steep adjacent slopes. Soils
of smaller acreage include Leadvale, Dewey, and Philo soils. About
half the acreage is suited to crops requiring tillage, and most of the
rest is suited to pasture. The soils suited to crops are confined to
the smooth valley part, and much of those suited to pasture are on the
adjacent hilly and steep slopes. Some of these steeper soils are poorly
suited to either crops or pasture and are best used for forestry pur-

oses,

P Most of the few farms on this association are of the small general
or subsistence types. Corn, tobacco, and hay are the chief crops
and hogs, poultry, and a few dairy cows the chief livestock enter-
prises. Soil uses are fairly well adjusted to their physical use suit-
ability, but management practices are at a fairly low level. Use
of more soil amendments and better control and utilization of water
on the land are needed on bhoth cropland and pasture land. Better
selection and rotation of crops will help to increase the productivity
of the croplands.

GENERAL DISTRIBUTION OF LAND CLASSES

In the section on Land Classificalion the soils are placed in five
land classes and the basis for placing them in these groups is there
described. Figure 2 is a generalized interpretative map showing the
distribution of six groups of soils, each group defined in terms of
percentages of the five land classes. This map is designed to show
the general use capability of broad areas in terms of combinations of
the five land classes. This is not a grouping on which recommenda-
tions for land use and management of individual farms can be based.
Neither can if. be used to determine the productivity of a particular
farm.

Group 1 has the greatest capability for the production of crops re-
quiring tillage. Approximately 70 percent of it is physically suit-
able for this use, and more than half of this is good to excellent, crop-
land. A large part of the remaining acreage 1s suitable for pasture.
Group 2 consists largely of soils physically suited to crops, but much
of it 1s rated as only fair for this use. Nearly half of the acreage of
group 3 is physicaﬁy suited {o crops requiring tillage and most of
the remaining part is suitable for pasture. About 75 percent of
group 4 is poorly suited to crops requiring tillage, but much of it is
suitable for pasture. The part suited to crops is fair to good for that
purpose. Group 5 has only a small part suited to crops and much of
the remaining part is suited only to forest. Practically all of group
6 is poorly suited to either crops or pasture.
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FORESTS®

A century of lumbering activity, which reached its peak around 1900,
removed practically all the old-growth timber from the forests of
Claiborne County, and the present forests consist almost entirely of
second-growth timber. Estimates indicate that about 160,000 acres
is in forest. According to the 1940 census 47,527 acres of this wood-
land is included in the 171,246 acres of land in farms. The rest is
owned largely in large tracts by corporations and individuals. Forests
and woodlands are in all parts of the county, but not uniformly dis-
tributed. They are most extensive on areas consisting largely of
Fifth-class soils, but all Fifth-class soils are not in forests and all
forests are not on Fifth-class soils.

The most important forested area in the county, both from the stand-
point of total area and yield of forest products, is the Cumberland
Mountain section (pl. 14, 4). Nearly all the Jand in this area is too
steep and too stony for agricultural use, and it is almost entirely
covered by forests of the hardwood type. A mixture of tuliptree
(yellowpoplar) ; basswood ; cucumbertree; dead chestnut; chestnut.
white, black, Northern red, and scarlet oaks; blackgum; hickory; and
small numbers of numerous other trees are on the Muskingum soils,
Along the narrow stream bottom lands on the Jefferson and Philo soils
and on the lower, more moist mountain slopes on the Muskingum soils
are large numbers of hemlock, with beech, sugar maple, walnut, and
cherry in some of the more favorable sites. In most places, a heavy
undergrowth of mountain-laurel, rhododendron, and holly is on these
stream bottom lands. On the steeper mountain slopes and on crests of
Rough stony land (Muskingnm soil material) the forests are of poorer
quality, consisting of Virginia pine and various hardwoods, including
post oak, persimmon, red maple, sycamore, and some hickory.
Although nearly all of this area has been logged, the quality of timber
is generally higher than in other parts of the county. Selective cut-

* Prepared by G. B. Shivery, extension forester, University of Tennessee.

EXPLANATION OF FIQURE 2

General distribution of six soil groups in terms of percentages of the five land
classes in Claiborne County, Tenn.—Approximate percentage of each area in
the five land classes

Soils physically suited to crops requiring Soils not physically suited to
a tillage crops requiring tillage
Toup

First class Becond clags | Third class | Fourth class Fifth class

Percent Percent Percent Fercent Percent
) 5 35
U 0 15 65 5 156
b2 JE 0 15 35 40 10
4oL 0 10 15 45 30
5 S 0 5 10. 25 60
6 . 0 0 3 b 920
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ting is practiced, and all timber under 16 inches in diameter is reserved,
so that a continued crop is assured.®

In the Great Valley section of the county, the forests are chiefly on
the hilly and steep ridge lands. The crests and southeast-facing slopes
of Powell Mountain, Wallen Ridge, and Lone Mountain and the north-
west-facing slopes of Poor Valley Ridge are entirely covered with
forests, except for o few small widely separated clearings. The soils
on these mountain slopes are those of the Muskingum series. The
forests are chiefly hardwoods, including various kinds of oak, hickory,
blackgum, tuliptree, and some basswood. Shortleaf pine is on some
of the more rocky and droughty sites. In most places these forests
have been cut-over several fimes, and the present stand of timber
consists largely of immature or cull trees.

Except for small areas along the lower slopes, all of Comby Ridge
and Sycamore Knobs are in cut-over forests. The soils on these ridges
are of the Lehew scries. The forests are a mixture of pine and hard-
woods and include post, blackjack, and some red oaks, blackgum, sour-
wood, and shortleaf pine. Nearly pure stands of shortleaf pine.are
on some of the poorer sites. All this area has been logged, and at
present there is very little merchantable timber.

Most of the Montevallo soils on the shale knobs of Caney Ridge
were cleared and used for cropland at some time in the past, but at
least half this area has been abandoned and is now covered with secand-
growth forest, chiefly shortleaf and Virgfinia pines. In the few places
where the land was never completely cleared, some hardwoods are in
the timber stand. In general, these forests are of poor quality, and the
preﬁent harvest of forest products is small in quantify and of poor

uality.

1 Probably half or more of the cherty-ridge sections of the county
are in forests, partly in relatively small areas in farm woodland—but
in many places in large tracts. Most of these forests are on hilly and
steep phases of Clarksville and Fullerton soils and on Rough stony land
(Talbott soil material), but some are on the more cherty rolling ridge
tops and on Bolton and Claiborne soils on hilly and steep slopes. On
the Fullerton soils the forests are dominantly hardwoods, including
oak, hickory, dogwood, tuliptree, and blackgum, but on the loam types
shortleaf pine is intermixed. The forests on the Clarksville soils are
generally of poorer quality and consist of hickory, ouk, and dogwood,
with relatively large proportions of such weed trees as sourwood, black-
gum, and persimmon in many places,

On_the poorer, more droughty sites and on old abandoned fields,
shortleaf pine is the principal tree. On the Bolton and Claiborne
soils, the forests are chiefly hardwoods and contain a large part of
beech, hard maple, and tuliptree in addition to oak and hickory. The
second-growth forest on abandoned areas of these soils is largely a
pine-tuliptrec mixture.

The forests on Rough stony land (Talbott soil material) are chiefly
hardwoods of poor quality with some scrubby pine on the drier sites.
The rough rockland (limestone material) along the stesp, rocky river
bluffs of the area is nearly devoid of vegetation in most places; but

“TInformation obtained by interviews with landowners and by field observation
by members of the soil survey party.
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small cedar and scrubby pine are in some of the more favorable sites.
The forests in this area are variable in quality, but, in general, they
have been seriously depleted by severe cutting and forest fires. The
present yields of forest products are low as compared with the poten-
tiality of the area,

The forests in the limestone valleys are in small tracts throughout
the valleys and occupy a relatively small proportion of the total area.
A notable exception 1s in Cedar %ork Valley where there is a large
acreage of cedar forests. They are generally on Rolling stony land
(Talbott soil material) and on Limestone rockland (rolling}, but small
areas also are on Armuchee soils and hilly and steep Talbott soils.
The chief trees on the stony land and rockland types are redeedar with
small numbers of oak and other hardwoods in places. Locust thickets
are the chief growth on the Armuchee and Talbott soils, although
widely spaced black walnut trees with timber value are on the pasture
fields ‘on these soils throughout the valleys. All the high-quality tim-
ber has been cut in these valley areas, and the present stands are chiefly
the cull and weed trees. IPractically no timber is harvested except for
local use in building fences and for firewood.

Forest surveys (10) indicate that the present forests in the valley sec-
tion of the county are of relatively low quality; and under present
management systems they are being further depleted. Approximately
one-fourth of all living trees are classed as either sound culls or rotten
culls. The average stand of sawtimber to the acre is only 1,900 board
feet. Two-thirds of the sawtimber volume is classified as medium
and low grade from the industrial and economic standpoint. In addi-
tion to the sawtimber, there is in living trees, exclusive of the cull
material, an average of 4.3 standard cords to the acre. This small
material, not of sawtimber size or quality, is suitable for use as pulp-
wood, distillation wood, extract wood, fence posts, bobbin and shuttle
material, and fuel wood. The average annual growth, including all
live sound trees other than weed species and chestnut, is 49 board feet
plus 0.12 standard cord in trees below sawlog size. This annual
growth exceeds the annual drain in harvested timber, but a true
analysis shows a depleted growing stock. Too small a part of the an-
nual growth is high-grade timber, and too large a part is either so small
that 1t is unmerchantable or is of low-grade trees suitable only for
low-priced products.

The present use and management of forests vary from one part of
the county to another and with the needs and interests of the indi-
vidual landowners. . In general the highest level of forest manage-
ment is in the Cumberland Mountain section.* This large area of
nearly 50,000 acres of mineral and forest land is owned almost entirely
by one corporation. Fire damage in this area is relatively low, because
careful measures for preventing and controlling fires are practiced.
All trees of less than 16 inches in diameter at breast height are re-
served, so that a continued supply of high-quality timber will be
assured. Much wood, however, is wasted inasmuch as tops and defec-
tive materials are allowed to rot, chiefly becanse these lower grade
materials cannot be profitably marketed under present conditions.

1 See footnote 10, p. 206.
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Logging operations are carried on chiefly with tractors over much
of the area. Most of the timber is hauled from the mountains on a
logging railroad (pl. 14, B) to the village of Duff in Campbell
County, where it is sawed into lumber, bridge timbers, railroad cross
ties, and building timbers at a large band-saw mill. In the north-
western part of the area the logs are hauled by team or truck to small
portable sawmills, where they are manufactured into lumber and
cross ties. Some of the low-grade material is used for mine timbers,
Dead chestnut is harvested for extract and pulpwood.

The low yields and poor quality of the timber of the valley section
of the county are the direct results of poor use and management of
the forest resources of the area (10) (pl. 15, 4). The two most dam-
aging factors have been overcutting and recurrent fires, Many forest
tracts are subject to annual fires caused by incendiaries, debris burners,
and careless smokers. These forest fires prevent satisfactory natural
reproduction of forests, inasmuch as seedlings and stump sprouts are
destroyed. Large living trees are also damaged. Estimates indicate
that roughly half the defective material in sound trees is caused by
fires, and they are responsible for the fact that nearly a fourth of ail
living trees are either sound or rotten culls. Fires also impair mois-
ture conditions by destroying the forest litter, which is very effective
in absorbing rainfall, thereby decreasing the loss of water in runoff.

The chief timber products of the valley seetion are rough lumber
and railroad ties, but small quantities of other materials are sawed
in small portable mills in all parts of the county. The timber is cut
closely and many logs are from trees of less than 10 inches in diameter.
High stumps are left, and all the tops are left in the woods to rot.
Manufacturing methods are wasteful, and estimates indicate that
nearly half the volume of logs is lost in waste.

Lumber is sold in Tocal markets and railroad ties to nearby rail-
roads. Some of the beiter white oak timber is cut into stave and
heading stock for the manufacture of tight barrels. Some pulpwood
is shipped from the county to nearby manufacturers. Tuliptree and
some pine are the chief trees utilized for this purpose, and many trees
of as small as 6 inches in diameter are harvested. Dead chestnut is
cut and markeled as extract wood (pl. 15, B). Other forest prod-
uets, manufactured chiefly for home use, include hand-rived shingles,
fence posts, and tobacco sticks. Much timber is utilized as fuel wood
by the farm households. Although the combined value of all these
products is relatively small, they are important to the agriculture
and economy of the county, inasmuch as timber owners receive income
from the sale of the products, and provide employment for a part of
the farm population and livestock during the seasons of slack work
on the farms.

Although these practices are generally prevalent in the valley sec-
tion, some improvement in forest management has been effected in
recent, years through the cooperation of various public agencies. The
State forest service, the Tennessee Valley Authority, and the Civilian
Conservation Corps have cooperated in building fire towers and tele-
phone lines and in organizing crews for fire detection and suppression.
These measures have not attained a major degree of success, largely
because of the lack of cooperation on the part of the people of the
county. The Tennessee Valley Authority, with control of runoff as
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A, Typical logging operation in the cherty ridge section. Logs are small, and
waste material great. Timber on steep slope in background has been cut very
close.

B3, Acid wood of dead chestnut stacked at a railroad yard at Arthur. Although
blight has killed all the chestnut trees, their acid wood and pulpwood is an
important source of income.
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-1, Exposure of the relatively high-grade limestone from which parent material
of the Talbott soils is weathered.
B, Area of stony land formerly covered by Sequoia soil, which was removed by
severe accclerated erosion.  Such severe erosion is rarely found in Claiborne
County.
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its chief objective, has been active in reforesting worn-out, eroded,
and abandoned lands, both on private lands and on lands owned by
the Authority.

From 1934 to 1940, using the personnel of the Civilian Conservation
Corps, 3,532,000 trees were planted on 3,642 of the 21,505 acres ** above
the  1,020-foot contour in the Norrs Reservation. In addition
1,839,000 trees were planted on 845 acres of privately owned Tand from
1934 to 1937, inclusive.® Most of these plantings are on areas of 2
to 5 acres each. Inasmuch as the Civilian Conservation Corps is no
longer engaged in planting on private lands, the Forestry Relations
Department of the Tennessee Valley Authority in cooperation with
the county agricultural agent supplies tree scedlings to landowners for
controlling runoff. These trees are furnished free of charge, but the
farmer is required to make certain essential land preparation, such
as breaking and mulching eroded arcas, building low-brush check
dams, and plowing contour furrows in advance of the actual time that
the trees are set. This type of planting increased from 3 projects
totaling 514 acres in 1939 to 18 projects including 29 acres in 1940.

The use and management of the forests of Claiborne County con-
sist largely in the use and management of the Fifth-class soils. Thege
soils have so many unfavorable physical properties that they arc
ordinarily unsuited to use as cither cropland or pasture land. They
are, therefore, by the process of elimination limited to forest use. At
the present time a large part of these Fifth-class soils is in forest, and,
in general, the part now cleared should be reforested, although the
pressure of economic conditions may necessitate the continued use of
some of these lands for crop or pasture purposes.

On most of these lands the forests are utilized chiefly for the pro-
duction of timber, but the areas along the Norris Reservoir serve a
dual purpose in that they are also useful in controlling runoff and
preventing flooding and silting of the reservoir. Some of these lands
also offer possibilities as game refuges and hunting and camping sites.
1t is possible that where these soils are in large continuous areas, they
cannot be properly utilized and managed under small private owner-
ship and ownership in large tructs by either private or public agencies
may be advisable. In general, it appears that such ownership will
permit the maximum development of much of this land for forestry,
recreation, and flood control.

The poor management of the forests of Claiborne County in past
years has led to nearly complete exhaustion of all the first-clags timber,
but under good management both the quantity and quality of the
timber resources can be greatly improved. Efforts for better man-
agement should be directed toward the correction of the following
three outstanding deficiencies: (1) The stands contain a high per-
centage of defective and nnmerchantable trees, (2) the number of
sound trees to the acre 1s too small, and (3) the proportion of large
trees in the timber stand is too low. 'The means of accomplishing
forest improvement will vary from place to place and among the
different kinds of ownership. Economic and social problems as well

* Data from the Land Acquisition, Tennessee Valley Authority, Knoxville, Tenn,
 Planting records, Watershed Protection Division, Forestry Relations Depart-
ment, Tennessee Valley Authority, Knoxville, Tenn.

T16082—48-——14
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as purely forestry management are concerned. Specific recommen-
dations for the management of any particular area or type of forest
are beyond the scope of this report, but certain broad principles can
be outlined.

Tnasmuch as fires are responsible for much of the defective ma-
terial in the forest of Claiborne County, fire protection is probably
the most important single step that can be taken for forest improve-
ment. Public agencies have provided equipment and personnel that
should be largely effective in controlling forest fires, but they cannot
be completely effective without the cooperation of individual farmers
and communities, The practice of burning woodlands in spring to
obtain a small quantity of grazing should be discontinued. These
fires destroy young trees that are needed to insure reproduction of
the forest stand and damage the large trees so that a lower quality
of timber is obtained. They also destroy the layer of forest dutl
or litter, thereby greatly increasing the rate and quantity of runoff,
causing poorer moisture conditions for forest growth and increasing
erosion on the forest lands themselves and on adjoining cleared lands.
Grazing of forest lands by livestock has effects similar to burning
but less severe. The grazing animals destroy small seedling trees,
acorns, nuts, and other tree seeds. Trampling the surface soils prob-
ably decreases their water-absorbing properties and increases the
rate and quantity of runoff, thereby lessening the supply of moisture
for plant growth and increasing erosion. The damage to forests by
grazing outweighs by far the small quantity of low-quality pasture
obtained.

Next to fire protection the most effective means of improving the
forests of the county is through proper selection of trecs to be har-
vested. On farms, a definite effort should be made to utilize defec-
tive material, such as trees injured by forest fires, disease, insccts,
logging damage, and wind and sleet storms. Tannic acid wood, dis-
tillation wood, pulpwood, posts, and mine timbers are commercial
products that can be obtained largely from thesc defective and weed
trees. Efforts should be directed toward expanding the markets for
these low-grade materials so that the space occupied by weed and
cull trees can be made available for sound, straight trees of the more
valuable species. Selective cutting of the trees suitable for lumber
and other high-grade uses should be practiced. Only large mature
trees should be harvested, those of smaller size being left to grow to
higher gquality material.

There is a need for a definite program of reforestation on certain
worn-out and abandoned lands and those inherently unproductive
soils that have been mistakenly cleared and used for crops and pas-
tures. Wherever possible, restocking by natural means should be
encouraged. When protected from fires and grazing, blank and thin
spaces in existing forests will soon be reforested by seeding from the
trees nearby., Where cleared lands are to be reforested, some soil
preparation is needed to insure success. Gullies should be stabilized
by suitable check dams. Contour furrows will be effective in con-
serving soll moisture and preventing erosion. Mulching with straw
or other refuse materials 1s helpful on severely sheet eroded areas.

In some parts of Tennessee, small or moderate applications of
phosphorus fertilizers are effective in obtaining better stands of
trees and stimulating growth during the first critical years of the
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forest ; and it is likely that some phosphate can be profitably used in
Claiborne County. Care should be used in selecting species of trees
that will adapt themselves to prevailing soil and moisture conditions.

In general, shortleaf yellow pine is well suited to reforesting mod-
erately eroded hilly and steep areas of Clarksville, Fullerton, Mus-
kingum, and Lehew soils. On the lower, north-facing, less severely
eroded slopes and in other sites where soil and moisture conditions
are favorable, tuliptree, red oak, black walnut, and white pine may
be expected to do well. Because of the friable consistence and gen-
erally more favorable moisture conditions, similar forests are suited
to the steep, eroded Bolton and Claiborne soils. On hilly and steep,
severely eroded, shallow Montevallo and Lehew soils, Virginia pine
is the only tree that will survive, but moderate success with short-
leaf pine may be expected on some of the more favorable sites,

Black locust and redcedar are the trees best suited for reforestation
of open areas of Rough stony land (Talbott soil material). On the
rough gullied lands, yellow pine and black locust should be planted
after the gullies have been stabilized by check dams. It appears that
artificial planting of forest trees is not practical on Limestone rock-
land (rolling) or Limestone rockland (rough) because of the ex-
tremely unfavorable soil and moisture conditions, but natural repro-
duction of redeedar or pine should be encouraged. Tikewise natural
seeding is the only practical method of reforesting Rough stony land
(Muskingum soil material) and Stony colluvium (Muskingum soil
material).

Proper use and management of the forest resources of Claiborne
County are of prime agricultural and economic importance, inas-
much as roughly half the land area of the county is now in forest.
Furthermore, 53 percent of the land is physically best suited to
forestry. In their present depreciated conditions, these forests con-
tinue to contribute to the income of the county; but under improved
forest management practices, these contributions can be greatly
increased.

The principal measures for improvement of forestry management
should center about (1) controlling forest fires; (2) preventing
grazing by livestock; (8) utilizing defective and cull trees for farm
use and in expanded forestry industrics designed to use these de-
fective materials; (4) selectively cutting timber trees so that sound,
young, valuable species are allowed to grow to maturity; and (5)
reforesting with suitable species the steep, eroded, and other lands
that are physically unsuited to crops or pasture. Such a program
of management will result in increases 1n both the quantity and
quality o% forest growth.

Estimates indicate that a decade of good management would result
in doubling the available supply of high-grade merchantable timber,
and that continued good management would result in further increases
that would contribute significantly to the stabilization of agricultural,
economic, and social conditions in the county.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the parent material deposited or accumulated by geologic
agencies. The characteristics of the soil at any given point depend on
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(1) the physical and mineralogical composition of the parent mate-
rial; (2) the climate under which the soil material has accumulated
and has existed since accumulation; (3) the plant and animal life in
and on the soil; (4) the relief, or lay of the Jand; and (5) the length
of time the forces of development have acted on the material. The
climate, and its influence on soil and plants, depends not only on tem-
perature, rainfall, and humidity but also on the physical character-
istics of the soil or soil material and on the relief, which, in turn,
strongly influences drainage, aeration, runofl, erosion, and exposure to
gun and wind.

Climate and vegetation are the active factors of soil genesis. They
exert their influences on the parent material and change it from a
heterogeneous inert mass to a body that has a definite genetic mor-
phology, The effects of climate and vegetation on the parent mate-
rial are guided, or limited, to varying degrees by the modifying influ-
ence of relief as it affects such conditions as drainage, the quantity
of water that percolates through the soil, the rate of natural crosion,
and the vegetation that grows on the soil. The nature of parent mate-
rial also guides the course and influenges the rate of action that results
from the forces of climate and vegetation and is important in deter-
mining internal soil climate and the kinds of vegetation that will grow
on the soil. Finally, time is involved in the changes that take place,
and age becomes a factor of soil genesis as it reﬁects the degree of
development of the ¢oil into a body that is in equilibrium with its en-
vironment. The degree of such development depends not only on
time, but also on the rate of action of the forces of climate and vege-
tation as that rate is guided by the factors of relief and parent material.

The factors of soil genesis are so closely interrelated in their effects
on the soil that few generalizations can be made regarding the eflects
of any one unless conditions are specified for the other four. They are
so complex in their interrelations that many of the processes that take
place in the development of soils are unknown.

The purpose of this section is to present the outstanding morphologi-
cal charaeteristics of the soils of Claiborne County and to relate them
to the factors of soil formation. Thysical and chemical data are Iim-
ited for these soils, and the discussion of soil genesis and morphology
is correspondingly incomplete. The first part of the section deals with
the environment under which the soils exist; the second, with specific
soil series and the part environment has played in determining the
morphology of the soils of these series.

GENERAL ENVIRONMENT AND MORPHOLOGY QOF SOILS

The parent materials of soils of Claiborne County may be considered
in two broad classes: (1) Materials residual from the weathering of
rocks in place; and (2) materials transported by water or gravity and
laid down as unconsolidated deposits of clay, silt, sand, and large rock
fragments. Materials of the first class generally are related directly to
the underlying rocks from which they were derived; materials of the
second class to the soils or rocks from which they were washed or fell.

The residual parent materials are the residuum from the weathering
of consolidated sedimentary rocks—Ilimestone, shale, and sandstone—
and the properties of these materials are strongly reflected in many of
the properties of the soils that have developed ¥rom them. Geologi-
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cally, the rocks are very old. They were laid down as unconsolidated
sediments that were gradually converted into consolidated rocks.
Those of Cumberland Mountain are nearly level or very gently folded,
whereas those of the Great Valley section are severely folded and
fanlted and generally have a decided dip (2, 13,14).

Certain soils developed from residual materials are generally asso-
ciated with particular rock formations or parts of rock formations.
Soils of the Talbott series are associated with Ordovician limestones
of the Trenton, Black River, and Stone River formations (pl. 16, A).
Dewey soils are derived from materials weathered chiefly from lime-
stone of the Stone River formation. The Colbert soil is derived from
materials weathered from Black River limestone and Ottosee shale
of the Ordovician system. The Bolton, Claiborne, Fullerton, and
Clarksville are underlain by cherty and sandy dolomites of the Copper
Ridge and Beekmantown formations of Cambrian age. Most of the
Armuchee soil is underlain by Reedsville shale of Ordovician age, but
small portions are from materials weathered from calcareous shale of
the Conasauga group, as is the soil of the Sequoia series (pl. 16, B).
The Montevallo soils are underlain chiefly by acid shale of the Cona-
sauga group and the Rome formation of Cambrian age, but a part of
them is underlain by Devonian rocks of the Chattanooga formation.
The Lehew soils are chiefly on the sandstone of the Rome formation of
Cambrian age, but some of them are on rocks of the Juniata formation
of Ordovician age. Muskingum soils in the Great Valley section are
from tilted sandstone of the Clinch and Clinton formations of Silurian
age, Whereas the Muskingum and Hartsells soils of the Cumberland

ountain section are from level-bedded to slightly folded acid sand-
stones and conglomerates containing thin bands of shale, siltstone, and
coal of the Pennsylvanian system, largely of the Lee, Briceville, and
Anderson formations.

The profiles of the important soils derived from limestone and dolo-
mite residuum are diagrammed in figure 3. The figure is intended to
show the relations and allow comparisons of these soils derived from
somewhat similar but not identical parent materials. Tt illustrates
soil differences that apparently can be attributed largely to moderate
differences in parent material. The quantity of silica in the rocks
and in the soils derived from them increases from the Colbert through
the Clarksville soils, and the quantity of clay decreases in the same
order. The depth of solum is greatest for the Bolton soils in the
middle of the diagram and decreases in either direction from the Bol-
ton to the Colbert and from the Bolton to the Clarksville series. The
diagram will reveal several other congistent relations. Parent ma-
terials together with other soil-forming factors are most favorable for
the formation of the zonal Red Podzolic profile in the Bolton series
and become progressively less so in either direction, the Lithosolic
Colbert soil representing the extreme in one direction and the Yellow
Podzolic Clarksville soils the extreme in the other.

Among the transported rock materials, the kinds of material are
reflected in some of the properties of the soils that are derived from
them. Soils of the Allen, Waynesboro, Holston, Monongahela, Tyler,
Sequatchie, Pope, Philo, Atkins, Jefferson, and Leadvale series are
derived from transported materials that consist mainly of sandstone
and shale and products of their decomposition. Soils of the Etowah.
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Taft, Robertsville, Roane, Lindside, Melvin, Dunning, Emory, Green-
dale, Ooltewah, and Guthrie series are derived from transported ma-
terials that consist mainly of limestone and dolomite and products of
their decomposition. Soils of the Caylor series include materials trans-
ported from both limestone material and sandstone and from shale
material.

Although a rather consistent relation exists between the kinds of
parent material and some of the properties of soils, other soil prop-
erties, especially those of regional significance from the standpoint of
soil genesis, cannot be correlated with kinds of parent material and
must be attributed to other factors.

The climate of Claiborne County is temperate and continental.
Summers are long and warm, and winters short and mild. Rainfall
is relatively high. The moderately high temperatures favor rapid
chemical reactions under the moist conditions that exist in the soil
most of the time. The high rainfall favors rather intense leaching of
soluble and colloidal materials downward in the soil. The soill is
frozen for only short periods and to only shallow depths in winter,
which further intensifies the amount of weathering and translocation
of materials.

Climatic conditions vary somewhat within the county. The climate
of Cumberland Mountain is slightly cooler than that of the rest of the
county. The growing season is slightly shorter, and the rainfall is
slightly greater than In the Great Valley section. Some of the differ-
ences between the soils in these two major divisions of the county are
caused by the differences in climate, but they are also associated with
marked differences in parent material. The parent material differ-
ences arc the chief factors, and climatic factors are of secondary im-
portance in contributing to these soil differences.

The general climate of the Great Valley section is relatively uniform,
but small local differences in soil climate exist due to variations in
the slope and exposure of land. On the south- and west-facing slopes
the average daily and annual temperature of the soil is somewhat
higher than on the north- and east-facing slopes. Soil temperatures
are also higher on the steeper slopes. Average moisture content of
the soils is less on the soutﬁ and west slopes than on the north and
east slopes (7). These soil-moisture and temperature conditions affect
the length of time that the soil is frozen and the growth of vegetation
on the soil. Although the differences are of small magnitude, they
are significant and are possibly responsible for some of the.local
variations in soils derived from similar parent material. Over the
entire valley section, however, the differences in climate are not of
sufficient magnitude to account for broad diffcrences that exist among
the soils. It appears that the relatively uniform climate of the county
as a whole is respensible for some of the outstanding properties of
many of the soils in common, but, because of this relative uniformity,
it cannot account for the hroad differences that exist in the soils.

Trees, shrubs, grasses and other herbaceous plants, micro-organisms,
earthworms, and various other forms of plant and animal life live
on and in the soil and are active agencies in the soil-forming proe-
esses. The nature of the changes that these various biological forces
bring about depends, among other things, on the kinds of life and
the life processes peculiar to each. The kinds of plants and animals
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that live on and in the soil are determined by environmental factors,
including climate, parent material, relief, age of the soil, and the asso-
ciated organisms, The influence of climate is most apparent, though
not always most important, as a determinant of the kindg of macro-
flora that grow on the well-drained, well-developed soils. In this way
climate exerts a powerful indireet influence on the morphology of soils.
Climate and vegetation acting together are the active factors of soil
enesis.

s A general oak-hickory-chestnut forest association was on meost of
the well-drained, well-developed soils of the county, although locally
there may have been large proportions of pine in the forest stands,
There were probably differences in the density of stands, the relative
proportion of species, and the associated ground cover. Taking the
county as a whole, however, the forests have been relatively uniform,
and it 1s doubtful 1f any of the marked differences in properties among
the well-drained, well-developed soils are the direct result of differ-
ences in vegetative cover.

Most of the trees that grow in this arca are moderately decp to
deep feeders on plant nutrients in the soil. They are chiefly deciduous
and shed their leaves annually. The leaves range considerably among
species in content of various plant nutrients, but, in general, the quan-
tities of bases and phosphaorus returned to the soil in leaves of deciduous
trees is high compared to those of coniferous trees. In this way,
esgential plant nutrients are returned to the upper part of the soil
from the lower part and retard the depleting action of percolating
waters.

Much organic material is added to the soil inthe form of dead leaves,
roots, and entire plants. Most of it is added to the A horizon where
it is acted upon by micro-organisms, earthworms, and other forms of
life and by girect chemical reactions. In Claiborne County, the rate
of decomposition of such materials is rather rapid as a result of favor-
able temperature and moistare conditions, favorable character of the
organic material itself, and presumably favorahle micropopulation of
the soil.  Organic material does not accumulate on well-drained sites
in this county to the extent that it does in cooler regions under similar
conditions of drainage.

Little is known of the micro-organisms, earthworms, and other popu-
lation of the soils of the county, but their importance is probably equal
to that of the vegetation on the soil.

The well-drained, well-developed soils have been formed under rela-
tively similar conditions of climate and vegetation. It is on these soils
that climate and vegetation have had the maximum influence with the
minimum of modification by relief and age. As a result, the soils
developed from various kinds of parent materials have many proper-
tios that are common to all.

In the virgin conditions, all the well-drained, well-developed soils
have a layer of organic debris on the surface in varying stages of
decomposition. All have dark-colored A, horizons. The A, horizon
is lighter colored than either the A, or the Bj; the B is generally
uniformly colored yellow, brown, or red and is heavier textured than
the A; or A,; and the C is variable in color and texture among the
diﬁ'grent solls, but it is usually light red or yellow mottled with gray
or brown.
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Analysis of samples of several comparable soils from Jeflerson
County, Tenn., may be expected to apply to these soils (8). The
silica content decreases and the alumina and iron contents increase
with depth. The content, of organic matter is moderate in the A,
horizon, less in the A, horizon, and very low in the B and € horizons.
The soils are low in bases and. phosphorus within the solums, In
general, the loss on ignition was low, indicating a low content of very
tightly held water. The reaction is medium, strongly, or very strongly
acid throughout the solum. In general, the quantity of silt decreases
and the quantities of clay and colloid inecrease with depth from the
A, horizon through the € horizon. The colloid content of the B
horizon is much higher than the A, horizon.

The properties mentioned above are common to all well-developed,
well-drained soils that have been subjected to similar conditions of
climate and vegetation. They are, therefore, common to soils of zonal
extent, and all soils that exhibit them are called zonal soils. Zonal
soils are members of one of the classes of the highest category in soil
classification and are defined as those great groups of soils having
well-developed soil characteristics thal reflect the influence of the
active factors of soil genesis—climate and living organisms (12)

In places in Claiborne County where the parent material has been
in place a long time and has not been subject to extreme conditions of
relief or of the parent material itself, the soils developed have the
characteristics of zonal soils. In places where the parent material has
been in place only a short time, as in the case of recently transported
materials, the soils have poorly defined or no genetic horizons. These
soils are young and have few or none of the properties of zonal soils
and, therefore, are called azonal soils. Azonal soils are members of
a sccond class of the highest category of soils classification and are
defined as a group without well-developed soil characteristics either
because of their youth or because of conditions of parent material or
relief that have prevented the development of definite soil character-
istics (I12).

These azonal soils have A, horizons that are moderately dark to
very dark and apparently have a moderately to fairly high content
of organic matter ; by the absence of a zone of 1Jlaviation, or B horizon;
and by parent material that is usually lighter in color than the A, hor-
izon and that may be similar to, lighter than, or heavier than the A,
horizon in texture. Because of the absence of a B horizon they may
be referred to as AC soils.

The relief of soils of the county ranges from nearly level to very
steep. On some steep areas where the quantity of water that percolates
through the soil is relatively small and where the large quantity of
water that runs off the soil and the rapid rate of runoft coniribute to
relatively rapid geologic erosion, the soils are young. The materials
are constantly renewed or mixed, and the changes brought about by
vegetation and climate may be so slight that the soils are essentially
AC soils. These soils are also azonal soils.

On some nearly level areas where both internal and external drain-
age are restricted or where geologic erosion is very slow, soils whose
materials have been in place a long time have certain well-developed
profile characteristics that zonal soils do not have. Such soils are
associated geographically with the zonal soils and are called intra-
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zonal soils. They are defined as soils with more or less well-developed
soil characteristics that reflect the dominating influence of some local
factor of relief or parent material over the normal effects of climate
and vegetation (7Z), The properties of such soils in this county are
generally the result of level relief influenced greatly bﬁ the char-
acter of the parent material and the kinds of vegetation that grow in
such environments.

Soils of each of the three broad classes—zonal, azonal, and intra-
zonal—may be derived from similar kinds of parent material. Within
any one of these classes major differences among soils are closely
related to differences in the kinds of parent materials from which
derived. The thickness of soils developed from residual materials
over the rock from which derived is a partial function of the resist-
ance of the rock to weathering, the volume or residuc after weathering,
and the rate of geologic erosion. The chemical and physical nature
of the parent material modifies the rate and direction of chemical
changes that result from climate and vegetation. The kind of parent
material also exerts a pronounced influence on the kinds of vegetation
that grow on the soil. :

Rocks have contributed to differences among soils also through their
eilects on relief. The rocks of most of Claiborne County are of very
old formations that are folded and faulted (9, 23, 74). ~The present
relief is probably largely a product of geologic weathering and ero-
sion of these formations—tl?e higher lands are capped by more re-
sistant rocks, whereas the valleys are underlain by the less resistant
rocks (£). The ridges are capped either by cherty dolomite, inter-
bedded sandstone and shale, acid shale, or sandstone or conglomerate;
and the valleys are underlain by moderately pure limestone, inter-
bedded shale and limestone, or by soft shale.

The properties of soils developed from residual materials are gener-
ally closely related to the underlying rocks; therefore the distribution
of soils is also related to the valleys and ridges. Dewey, Talbott, and
Colbert soils are chiefly in rolling upland valleys; Clarksville, Fuller-
ton, Claiborne, Bolton, Montevallo, Armuchee, and Lehew soils are on
valley ridges; and Muskingum and Hartsells soils are on the high
valley mountains and Cumberland Mountain. Streams in the ridges
and mountains generally have steeper gradients than those in the
valleys. As a result of faster stream cutting and greater relief from
the siream floors to the dividing ridge crests, most of the soils of the
ridges and mountains have steeper slopes than those of the valleys,
In this way, the character of the rocks has contributed indirectly to
the properties of some soils through relief.

The internal drainage of soils of nearly level relief in the limestone
areas is exceptionally good as a result of good subterranean drainage
through caverns and crevices in the sharply dipping rocks. This
excelient subterranean drainage in the areas underlain by limestone
connteracts the usual effects of gentle relief on drainage and allows
the nature of the parent rock to dominate local differences among the
well-developed, well-drained soils derived from residual materials-
soils that are subject to similar forces of climate and vegetation.

DESCRIPTION OF SOILS REPRESENTING THE GREAT SOIL GROUPS

The classification of the soil series of Claiborne County is shown in
table 9. These are listed according to order and great soil group. The
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various series are listed under each group. The source and kinds
of parent material of each series are shown together with the out-
standing characteristics of the soil profile itself. This table will
enable the reader to understand more easily the genetic relations of
the soils of the county.

RED PODZOLIC SOILS

Red Podzolic soils are a zonal group having thin organic and
organic-mineral layers over a yellowish-brown leached layer that rests
on an illuvial red horizen and 1s developed under a deciduous or mixed
forest in a warm-temperate moist climate (6). The soil-forming
processes involved in their development are laterization and podzoliza-
tion. These soils have the common characteristics of Red Podzolic
soils, and apparently all have developed under relatively similar con-
ditions of climate and vegetation. They are well drained, and, al-
though they range somewhat in degree of maturity, all are sufficiently
old to have at least a moderately well-developed Red Podzolic soil
profile; they range from level to steep, but differences in profile are
probably not due primarily to differences in slope gradient. There are
marked differences in parent material of the various soils, and many
of these can be correlated with differences in parent material.

TALROTT SERIPS

Soils of the Talbott series are characterized by heav%r-textured Band
C horizons, a property that is associated with the argillaceous limestone
from which their parent material is derived. They are relatively thin
over bedrock and their position, relief, and thickness suggest that the
limestone weathers rapidly and leaves a relatively small quantity of
ingoluble residue; they are eroded readily when cultivated and may
have eroded rather rapidly under natural vegetation, which probably
accounts in part for their thinness over bedrock. Like the other zonal
soils, they have developed under a deciduous forest vegetation and a
warm-temperate moist climate. The soils are medium to strongly acid
throughout the profile.
DEWEY SERINS

Soils of the Dewey series are developed from the residuum of lime-
stone that is higher in some insoluble materials, particularly silica,
than the rocks underlying soils of the Talbott series. They are also
Eeneral] thicker over bedrock and darker and red throughout the pro-

le and have more organic matter in the upper layers, and the texture
is generally lighter throughout. They have slightly stronger relief
in many places than the Talbott soils, the climate is similar, but the
vegetation, especially the ground cover, may have been slightly more
dense. It is probable that the major differences in the two series are
directly or indirectly the result of differences in parent material.

The following virgin profile description is of Dewey silt loam.
Most of the soil is now cleared and the A, and A, horizons are mixed,
In places most of these layers may have been removed by accelerated
erosion. and the A, horizon is now at or near the surface.

A, 0 to 3 inches, brown friable silt loam with a fine-crumb structure; mod-

erately high in organic matter and heavily matted with tree rootlets;
7pH, 4.5 to 5.5.%

“pH determinations were made with a Lamotte-Morgan quick-test kit at the
time that soil samples were collected in the fleld.
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ZONAL BOILS

QGreat soil group and
soil series or type

Topographic position

Parent material

Relief

A horizon

B horizon

Red Podzolic soils:

Claiborne . ...
Fullerton cherty
silt loam,

Fullerton loam____.

Yellow Podzolic soils:

Clarksville cherty

silt loam.

Sequoia__...___.._.
Hartsells_...._.....

Holston.__...._____

Sequatchie ___.___

Jefferson. . .__....

Leadvale_ .. ..____

}Limestone valley upiands.

High cherty ridges

0ld colluvial
benches.

fans and

}Old rolling stream terraces.

High cherty ridges__...._.

Shale valley uplands_ . ___

Narrow mountaintops .

Level to gently sloping
stream terraces.

01d colluvial fans and
benches.

Residuum from—

High-grade or slightly
cherty limestaone.

{Oherty and arenaceous

dolomites.

014 loeal alluvium from—
Limestone, shale, and
sands.
Chiefly sandstone with
some limestone influence
014 stream alluviom from—

Acid sandstone

i Residuum from—

sandstone stony land.
Montevalle and Lehew
soils.

[ Argillaceous limestone__._.

{ Limestone. ... ......__.

Chexrty dolomites. . _..____
Interbedded limestene
and shale.
Massive fine-grained sand-
stone.
0ld stream alluvium fram—
Acid sandstene and shale.
Sandstone, shale, and
some limestone,
Eecent  local  alluvium
from—
Mouskingum  soils -and

fndulating tosteep.____..

Gently sloping to sloping. .
Rolling. ... __________

Gently sloping to sloping. .
Gently sloping to rolling. .

Rolling tosteep. _.___._.._
Roling. ooooooooaeaao
Undulating. . __._____....
Nearly level to sloping__ _

,,,,, L 1 O,

Gently sloping to sloping. .

Nearly level to sloping. ...

Undulating te rolling_____.

Grayish-brown silt loam or
silty clay loam.
Grayish-brown or brown silt

- loam, -

Dark reddish-brown silt
loam; mellow and friable.

Brown silt loam; friable ...

Brownish-gray silt loam,;
cherty.
Gray Yoam; cherty__________

Brawn sith loarn; friable_____
Light-brown fine sandy
loam.

Gravish-brown or light-
brown sjlt loam.

Grayish-brown  fine sandy
loam.

Light-gray cherty silt loam_.

QGrayish-brown  silty clay

loam.

Yellowish-gray fine sandy
lpam; stony.

Gray to grayish-yellow fine
gandy loam. .

Light-brown or vellowish-
brown fine sandy loam.

Gray or yellowish-gray fine
sandy loam.

Light gravish-brown or
grayish-yellow silt loam,

Yellowish-red silty elay; sticky and
plastic,
Yellowish-red or red silty elay.

Dark-red silty clay loam; friable and
mellow.

Yellowish-hrown silty clay loam;
moderately friable.

Yellowish-red or light-red silty elay
loam; cherty.

Yellowish-red light silty clay loam;
cherty.

Yellowish-brown silty clay or silty
clay loam.

Yellowish-red to red fine-sandy clay
to sandy clay loam.

Brownish-red silty elay loam,

Red or vellowish-red fine sandy ¢lay.

Yellow or brownish-vellow cherty
silty elay loam.

Brownish-yellow silty clay loam.

Yellow fine sandy clay loam; stony.

Yellow fine sandy clay; faintly
mottled.

Yellowish-brown fine sandy leam to
fine sandy clay.

Brownish-yvellow siity clay loam or
sandy clay loam,

Yellow silty clay loam or silty clay,
mottled layer at 24 to 36 inches.

1144
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Planosols:

Monongahela__ ... Nearlylevel . ______________ Grayish-brown to gray silt | Yellow or brownish-yellow silt loam
Sands d shal loam. or light silty clay loam; hardpan at
A — Light yellowish 10| Giny Silt oam to sity dlay 1

Yler. e . Level e irim i ight vellowish-gray silt ray silt loam to silty clay loam;
Teler ... Level to gently sloping 1oam; some mottles. highly mottled.
Taft .. stream ferraces. Nearlylevel ___________.__° Light-graysiltloam......... Gzl‘ayish-yelllow %0 bfght-:glgw clag
. oani to silty clay loam; hardpanh &

Limestone.....-oweuemannn abeut 30 inches. ’

Robertsville_.____. Level. oo Ligglhtti-gray clay loam; mot- Glt":‘iig'd silty clay; stieky, plastic, mot-

ed. .
AZONAL SOILS
Lithosols: L . . . A
Colbert____________ Limestone valley uplands_| Argillaceous limestone..... - Undulating to rolling._____ Dark-gray shallow silty clay loam over yellow or greenish-yellow

Steep-sloped knobs and
ridges.

Mountain slopes____._____

Stream bottom lands. _____

Young to very young col-
fuvial fans and benches.

Interbedded limestone and

shale.
Acid fissileshale. ... _____

: Inte;ll)edded sandstone and

shale.
Massive sandstone and con-
glomerate.
Recent stream alluviom
from—
Cherty dolomite_, ___.____

| Dolomite and high-grade

limestone.
Argillaceous limestone_____..

Chiefly acid ssndstone with
some acid shale influence.

Recent local alluvium from—
Dewey, Claiborne, and
Bolton soils.
Clarksville and Fullerton
soils.
Talbott, Dewey, Fuller-
ton, and Clarksville
soils.

Hilly tosteeD o coummnann

Gently sloping to sloping,

Nearly level to sloping __. .

WNearly level __________.____

sticky plastic silty clay; bedrock a$ 24 inches.
Yellow-brown shallow silt loam underlain by brewnish-red silty
clay mixed with shale; bedrock at about 24 inches.
Brownish-gray shallow silt loam mixed with shale; bedrock at less
than 20 inches.
Brown or purplish-brown shallow fine sandy learn mixed with shale
and sandstone {ragments; bedrock at about 18 inches.
Grayish-yellow to yellow shallow fine sandy loam, underiain by
brownish-yellow fine sandy clay; hedroek at about 24 inches.

Brown silt loam, cemented laver at about 18 inches; well drained.

Brown silt loam, underlain by mottled gray silty clay to silty clay
loam; imperfectly drained.

Gray mottled silt loam, poorly drained.

Nearly black heavy silty clay loam underlain by heavy gray silty
clay; mottled; poorly drained.

Grayish-brown fine sandy loam; well drained.

Grayish-brown fine sandyv loam, underlain by mottled gray fine
sandy loam; imperfectly drained.

Mottled gray silt loam; poorly drained.

Brown friable deep heavy silt loam; well Arained,

Gray or light grayish-brown silt loam underlain by brownish-yellow
or yellow silt loam or silty clay loam; cherty; well drained.

Light-brown or grayish-brown silt lcam underlain by mettled gray
silpy elay loam; imperfectly drained.

Mottled gray or yellowish-gray silt loam underlain by heavy dark-
gray silty clay; poorly drained.
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A;. 8 to 12 inches, light-brown to dark grayish-brown friable silt loam con-
taining a few fine chert fragments and having a fine-crumb sirueture;
moderately well supplied with organic matter; small tree rootlets
are nuwerous ; pH, 4.5 to 5.5.

As. 12 to 20 inches, light reddish-brown light silty clay loam with a fine-erumb
structure. This material, containing some fine chert fragments and
some small dark-brown concretions, crushes to 2 smooth mass when
moist, but when wet it is somewhat sticky ; pH, about 5.0.

B.. 20 to 44 inches, brownish-red to red heavy silty clay loam containing many
small dark-brown concretions and some fine chert fragments, The
layer has snbangular nut structure; the surface of the aggregate
is coated with glossy-red and yellow material, and the structure
particles crush to a yellowish-red fine crumbly mass; pH, 4.5 to 5.0.

B;. 44 to 60 inches, red or yellowish-red silty clay that bas a firm nut structure
and contains small chert fragments and many small dark-brown con-
cretions. The material is sticky when wet and bard and brittle
when dry, and the face of the structure particles is covered with
thin deep-red coatings; pH, 4.5 to 5.0.

C. 60 to 80 inches, heavy-red clay or silty clay containing mottlings of gray,
yellow, brown, ocher, and olive. The material is very sticky and
plastic when wet ; has a fatrly distinet subangular nut structure ; and
containe many small weathered chert fragments; pH, about 4.5.

BOLTON SERIES

The soils of the Bolton series, like those of the Claiborne, are on or
near the crests of high, steep ridges underlain chiefly by cherty and
arenaceous dolomite, in close geographical association with the Ful-
lerton soils. They complete a group, together with the Fullerton and
Claiborne series, of Red Podzolic soils derived from materials weath-
ered from dolomite. The general type of relief, the age, parent mate-
rial, climate, and vegetation of all of these soils are similar but local
variations in one or more of these factors is responsible for the differ-
ences among them. The Bolton soils differ from the Fullerton in being
darker in all layers, higher in organic metter, more fertile, less acid,
much less cherty, more %riable, especially in the B and C horizons, and
the solumn ig deeper. They differ from the Dewey soils in being more
friable in the B and C horizons, much less erosive, much deeper over
bedrock and in being on or near the crests of some of the highest cherty
ridges of the county rather than in low-lying upland valleys. In gen-
eral, the Bolton soils are the darkest colored, least erosive, and most
friable of all of the Red Podzolic soils developed from either limestone
or dolomite material.

No completely satisfactory explanation of the differences betweeen
these soils and those of the Fullerton series can be given, but local
differences in soil climate and especially parent material are largely
responsible. As with the Claiborne soils, the Bolton soils are chiefly
on the north- and east-facing slopes with a cooler, moister soil climate
that encourages more vigorous plant growth, which together with
less leaching, results in a less acid soil with more organic matter and
more plant nutrients. Geologic erosion appears to be less rapid and
a thicker solum is developed. Much of this soil is developed on thin
layers or lenses of a nearly chert-free, slightly arenaceous dolomite
that is responsible for the chert-free character of the soil and its friable
consistence. The abundant small brown coneretions in the B horizon
are partly oxides of manganese, and it is possible that small quantities
of these oxides are partly responsible for the dark reddish-brown
color. There are undoubtedly other unknown factors contributing
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o the differences that exist between these soils and those of the Fuller-
ton and Claiborne series. i .
The following is a description of a virgin profile of Bolton silt loam:

A.. 0 to 4 inches, dark-brown soft mellow friable silt loam that is high in
organic matter ; pH, 6.0 to 6.5.

A, 4 to 15 inches, dark-brown to reddish-brown soft mellow friable silt loam
with a fine-crumb struclure; moderately high in humus; numerous
small tree rootlets are present; pH, about 6.0.

A; 15 to 20 inches, yellowish-brown friable heavy silt loam with a fine-
crumb structure, This layer ig firmer in consistence and heavier
in textuare than the Ay and A. Jayers: pH, 5.5 to 6.0.

B.. 20 to 32 inches, light-red silty clay loam containing flecks and siftings
of brown and yellow material from the layers above. This ma-
terial crushes to a soft smooth yellowish-brown mass containing
a few fine chert fragments and some small dark-brown concre-
tions ; pH, 5.5 to 6.0.

B.. 82 to 62 inches, dark-red to brownish-red moderately friable silty clay
with a weakly developed fine subangular nut structure, This ma-
terial is casily crughed to a soft smooth brown mass when moist,
but it iIs somewhat sticky when wet; contains many small dark-

* brown concretions and a few fine weathered chert fragiments, The
faces of the structure particles are covered with dark-brown glossy
coatings ; pH, 5.0 to 5.5.

B:. 62 to 90 inches, red silty clay similar to that of the B: layer except
that it is slightly heavier in texture, slightly lighter in color, and
contains more chert fragments ; pH, 4.5 o 5.0, :

C. 90 to 105 inches, red silty clay containing light mottlings of yellow and
gray.. The material has a distinct fine nut structure; is moderately
friable when moist and crushes to a smooth red mass, but it ig
moderately sticky and plastic when wet; contains fine chert frag-
ments and a few large angular pieces of chert; pH, about 4.5. Dolo-
mite bedrock is at a depth of 80 to 50 feet.

At present much of the soil is cleared and the A, layer is mixed with
the upper part of the A,. In places part of this layer is missing be-
cause of crosion, but in very few places is enough missing so that the

A; layer is exposed at the surface or turned by tillage operations.

CLAIBORNE SERIES

The soils of the Claiborne series are chiefly on the crests and upper
slopes of high, steep ridges underlain by cherty or sandy dolomite of
the Knox formation. They are closely associated with the Fullerton
soils geogrdaphically and, in general, the parent material, climate, and
vegetation of the two soils are similar. The factors that are respon-
sible for the differences between them are not known, but a few par-
tial explanations are presented here. Local differences in soil climate
offer one explanation. Much of the Claiborne soil is on north- or
northeast-facing slopes. 1t is definitely known that soil temperature
is Jower and soil moisture higher on such sites (7). This lower
temperature results in longer and more severe freezing of the soil
in winter, which would prevent leaching and inhibit bacterial activity.

The more favorable moisture and temperature conditions result
in a slightly different kind and more vigorous growth of vegetation.
In most places maple, beech, and tuliptree are the dominant tree spe-
cies on this soil, and in general they return a greater quantity of
organic matter that is higher in bases and phosphorus than the oak
and hickory that prevail on most Fullerton soils, Thus a more fa-
vorable so1l climate encourages more vigorous vegetative growth
resulting in a less leached, darker colored soil that is higher in or-
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ganic matter, bases, and plant nutrients. It is also suggested that
local differences in parent material may be partly responsible for
the soil development, inasmuch as it is closely associated with some
of the sandy layers in the dolomite in many places, Neither of these
explanations is entirely satisfactory, however, because the soil is in
some places apparently associated with neither of the factors discussed.
These factors, however, together with some that are now unknown,
are responsible for the morphology of the soil,

The following profile of Claiborne silt loam was developed under
a forest of maple, beech, tuliptree, chestnut, a few oak, and dogwood :

A, 0 to 8 inches, dark grayish-brown mellow friable silt loam high in or-
ganic matter; heavily matted with tree rootlets; pH, ahont 5.5.

Az 3 to 12 inches, yellowish-brown to brown mellow friable silt loam with
a fine-crumb structure, This layer contains a few small chert
fragments and is fairly well supplied with organic matter: tree
rootlets are plentiful; pH, 4.5 to 5.0.

A: 12 to 16 inches, yellowish-brown light silty clay leam that has a firmer
censistence and a smaller content of organic matfer than the A.
layer; pH, 4.5 to 5.0:

B.. 16 to 26 inches, yellowish-brown silty clay loam with a distinet bnt
weak nut structure, 'This material is moderately friable when
moist and erushes to a smooth dark brownish-yellow mass; mod-
erately sticky when wet; contains some chert fragments and gmall
dark-brown concretions; pH, 4.5 to 5.0,

Bs. 26 to 46 inches, yellowisgh-red silty clay loam with a firm, well-developed
nut structure. "The structure particles have red and yellow glossy
coatings. This material is heavier in texture and more sticky and
plastic than the B, layer and contains a large quantity of angular
chert fragments ; pH, about 4.5,

(. 46 to 60 inches, bright-red heavy silty clay with a well-developed firm
nut structure, The structure particles are coated with red, yellow,
ocher, and olive; and the soil material itself ig mottled with thege
colors. This material is sormewhat compact in place but when
disrupted it is mocerately friable if moist and sticky and plastic
if wet and containg much angular chert ranging in size from 1 to
6 inches; dolomite bedrock is at depths of 20 to 50 feet; pH, 4.0
to 4.5,

As with other upland soil, where cleared the A, and A, horizons
are mixed and in most places part of the layer is missing because of
loss through accelerated crosion. In general, these soils have a greater
moisture-holding capacity and thercfore are less susceptible to erosion
than are the Ifullerton soils,

TULLERTON SERIES

Fullerton soils are developed from residual material chiefly from
dolomite but to a lesser extent from dolomitic limestone that 1s high
in insoluble materials, chiefly silica. The silica is chiefly in the form
of chert, but locally calcareous sandstone beds in the dolomite have
contributed to the parent material of these soils. These soils commonly
occupy hi(gfrher positions, are deeper, less fertile, less erosive, more
cherty, and have steeper slopes than the Dewey and Talbott soils, which
have similar but not the same kind of parent material. The parent
material of the Fullerton soils differs from those of the Talbott and
Dewey soils in_two important respects: (1) Tt is derived from and
underlain by dolomite rather than limestone and under ordinary
atmospheric and aqneous conditions dolomite alters like limegtone but
less readily (7), and (2) it contains a greater quantity of insoluble
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material, principally silica, than do cither the Talbott or Dewey soils.
It is generally true that the quantities of insoluble material in the
parent rocks increase from the Talbott through the Dewey to the
Fullerton soils. Associated with this increase is generally an increase
in the chertiness, thickness, and permeability, and a decrease in the
content of plant nutrients, cohesive properties, and susceptibility to
erosion of the soils. The lower susceptibility to erosion of the soils
and the greater volume of residue from weathering of the rocks appar-
ently results in a thicker mantle of unconsolidated rock material over
bedrock under the Fullerton soils than under Talbott or Dewey soils.
This mantle probably protects the bedrock from rapid weathering and
together with the fact that dolomite weathers more slowly than lime-
stone may largely account for the higher position on the landscape and
the resultant steeper slopes of the Fullerton than of the Talbott or
Dewey soils.

The profile of Fullerton silt loam, described below, was developed
under a mixed forest of red, white, and black oaks, chestnut, hickory,
and blackgum, with huckleberry, chinquapin, and dogwood promi-
nent in the undergrowth.

A, 0 to 114 inches, gray loose silt loam stained with organic matter, This
layer is heavily matted with tree rootlets; pH, 5.5 to 6.0.

A: 1% to 10 inches, light grayish-brown friable silt loam with a fine-crumb
gtructure, This material ig low to medinum in organic matter and
contains many small tree rootlets; small chert fragments are
plentiful ; when dry the material is light gray ; pH, 5.0 to 5.5.

A.. 10 to 14 inches, yellow to grayish-yellow friable heavy siit loam streaked
and splotched with gray siftings from the A, layer. This material
breaks into small, soft, rounded, nutlike aggregates that easily erush
to a yellow smooth mass; contains some fine chert fragments, pH,
4.0 to 4.5.

B.. 14 to 34 inches, yellowish-red silty clay loam with a well-developed,
moderately firm, subangular nut structure. This material is moder-
ately friable when moist but sticky and plastic when wet; when
dry it erushes to a fine crumby reddish-yellow mass, and contains
a small quantity of fine chert fragments; pH, 4.0 to 4.5.

C. 34 to 60 inches, red silty clay with a well-developed nut structure. Strue-
ture particles are covered with glossy coatings of yellow, brown,
ocher, and gray, and the soil material is mottled with these colors.
Small hard black concretions are in the upper part of this layer,
which contains angular chert fragments, the relative proportion
increasing with depth ; pH, about 4.0. Cherty dolomite bedrock is at
depths of 20 to 50 feet.

Much of the soil is now cleared and cultivated. In these places the
A; and A, layers are mixed, and the organic matter is largely dissi-
pated. In places part or all of this surface layer and part of the Ag
layer are missing because of loss through accelerated erosion, and the
B; layer is at or near the surface.

CATLOR SERIES

The soils of the Caylor series are on colluvial fans and benches at
the foot of valley mountain slopes in limestone valleys. Their parent
material includes local alluvium and colluvium washed from sand-
stone, calcareous shale, and limestone. They were developed under
a hardwood forest under a climate similar to that under which the
other mature soils of the county developed and have nearly level
to strongly sloping relief. As mapped they are closely associated
geographically with the Armuchee and Talbott soils.

715082—48——15
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In position and source of parent material the Caylor soils are some-
what similar to the Allen soil but differ from it in being more brown,
less leached, and therefore less acid and more fertile. The differ-
ences are apparently due to age, parent material, and possibly soil
climate. In general the material from which the Caylor soils are
developed contains a higher proportion of limestone material and in
addition they probably receive some annual increments of lime from
seepage waters and runoff from the surrounding mountain slopes.
These waters run over and percolate through the material on the
mountain foot slopes where the soils are formed. These increments:
of material replenish the bases of the soil that may be responsible for
its less leached appearance and apparent younger profile than that of
the Allen soil.

Inasmuch as Claiborne County is in the exireme northern part of
the region of Red and Yellow Podzolic soils it is possible that local
differences in site might induce sufficient, differences in soil climate
to permit the formation of Gray-Brown Podzolic soils. Such local
variations may be responsible for the development of the brownish
B horizon of the Caylor soils.

The following is a description of a virgin profile of Caylor silt
loam:

Ay 0 to 1 inch, dark-gray to nearly black friable silt loam. The dark
color is apparently due to its high content of organic matter. This
layer-is heavily matted with tree rootlets; pIl, 5.5 to 6.0.

A, 1 to 8 inches, light-brown to grayish-brown smooth mellow friable silt
loam with a fine-crumb structure. This material is moderately
high in organic maticer and contains many small tree rootlets;
pH, about 5.0.

A;. 8 to 12 inches, brownish-yellow silty clay loam with an indistinet sub-
angular nut structure. This material is moderately friable when
moist and crusheg to a smooth brownish-yellow mass; it is some-
what sticky when wet ; pH, about 5.0

B.. 12 to 34 inches, yellowish-hrown light silty clay with a fine subangular
nut structure. This material is moderately firm in place but easily
disrupted, and the struoetural aggregates are fairly casily crushed
to a crumby brownish-yellow mass when moist; when wet it is
sticky and plastic; pH, 4.5 to 5.0,

C. 34 to 60 inches, yellowish-brown silty clay mottled with red, brown, and
yellow. This material is casily disrupted into angular nutlike
aggregates that may be crushed inte a moderately friable mass
when moist, but the maierial is sticky and plastic when wet; it
containg some (ragments of green, yellow, purple, and red shale and
sandstone, small pieces of chert, and a few soft small brown councre-
tions. This layer is underlain at variable depths by limestone resid-
uum or high-grade limestone bhedrock; pH, about 5.0.

Nearly all the soil is cleared and cultivated so that the upper layers
are mixed. In very few places is the soil sufficiently eroded so that
the B horizon is turned by tillage operations.

ALLEN SERIES

The Allen soil has gently sloping to strongly sloping relief and is
developed under deciduous forest and a climate similar to that under
which the Waynesboro soil is developed. It is developed from parent
material that consists chiefly of colluvial and local alluvial materials
that have come mainly from uplands underlain by sandstone, con-
glomerate, and shale with some limestonc influence. The physical con-
dition of the parent material is such that there 1s free movement of
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percolating waters, and the supply of bases is sufficiently low to pro-
mote rapid development of properties of a mature genetic profile.

In many places Jeflerson soils with azonal profiles or with weakly
developed Yellow Podzolic profiles are developed on what, superficially
at least, appears to be parent material similar to that of the Allen soil.
The differences between the two soils can be accounted for, at least in
part, by differences in parent material and age. In Claiborne County
all the Allen soil is influenced to some degree by calcareous material.
Practically all of it is underlain at congiderable depth by high-grade
limestone bedrock, and most of it is in positions influenced to some
extent by waters that flow over or through limestone material. In
contrast, practically all the Jefferson soils are underlain by acid rocks,
and percolating waters flow only through noncalcareous material. As
mapped all the Allen soil is removed some distance from the slopes
from which the major parts of its parent material was washed, The
face of the mountain slopes is being eroded away and is slowly retreat-
ing so that the colluvial benches are left some distance out in the valley.
As a result the Allen soil does not receive annual inerements of col-
luvial material. On the other hand the Jefferson soils are on benches
immediately adjacent to the mountain slopes and they do receive incre-
ments of so1l material at {requent intervals; such increments accumu-
lating in most places at a rate nearly as rapid as soil-forming process
can act.

The following is a description of a profile of Allen loam:

A, 0to1inch, dark-gray friable loam; high in organic matter; pH, about 6.0.
A 1 to 8 inches, grayish-brown to light-brown triable mellow loam with a
fine-crumb struecture ; relatively low in organic matter; pH, 5.0 to 5.5.

B.. 8 to 16 inches, yellowish-brown to light-brown silty clay loam, friable
when moist but somewhat brittle when dry; has no definite structure
an% is easily crushed to a soft smooth yellowish-brown mass ; pH, 5.0
to 5.5.

B.. 16 to 28 inches, bright-red silty clay that breaks into small rounded nut-
like aggregates; moderately friable and crushes to a smooth red mass
when moist, but it is sticky when wet; contains some small black
concretions; pH, 5.0 to 5.5.

B, 28 to 45 inches, red to yellowish-red light silty clay that is more friable
than that of the B: layer and it breaks into a ecrumby mass; it is
less sticky when wet; a few small sandstone and shale fragments
may be present; pH, 5.0 to 5.5.

C. 45 to 84 inches, dominantly red material containing heavy mottlings of
yellow, gray, olive, and green that ranges in texture from a silty clay
to fine sandy clay; is moderately friable when moist but somewhat
sticky and plastic when wet; contains many fragments of parily
weathered gray and red sandstone, yellow, red, and gray shale, and
many guartz pebbles; pH, about 4.5.

ETOWAH SERIES

The soil of the Etowah series is moderately well developed from
moderately old alluvium washed mainly from soils underlain by lime-
stone, It has relatively open substratum that favors rapid leaching,
but the relatively high fertility of this soil, together with favorable
moisture conditions, has encouraged a heavy forest growth resulting
in the relatively high content of organic matter in the upper layer.
In many properties, especially color, the Etowah soil resembles the
Dewey soils, but it generally has a more friable, somewhat lighter tex-
tured B horizon than the Dewey soils.
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WAYNESBORO SERIES

The soil of the Wayneshoro series is a well-developed Red Podzolic
soil formed from very old deposits of alluvium that consist mainly of
the residue weathered from sandstone and shale and some Limestone.
It 1s lighter in texture and more friable in consistence in the B horizon
than are the Red Podzolic soils from the residuum of weathered lime-
stone. Tts substratum is pervious to water and does not retard greatly
the leaching of the soil mass. The parent material is low in bases and
probably in other elements, compared to the parent material of the
Etowah soil, and this factor, together with the greater age of this soil,
is responsible for the chief differences between them. The properties
of the parent material would be expected to permit somewhat more
rapid development of a mature soil than would those of parent ma-
terials of Dewey and Etowah soils. The vegetative cover of the
Wayneshoro soi]yis less lJuxuriant than that of the Etowah soil as a
result of a lower nutrient level, and this factor probably contributed
to the lower organic-matter content and the light color of the surface

layer.
YELLOW PODZOLIC SOILS

Yellow Podzolic soils are a zonal group having thin organic and
organic-mineral layers over a grayish-yellow leached layer that rests
on a yellow horizon (6). They have undulating to steep relief and
developed under a forest vegetation consisting mainly of deciduous
trees with a considerable admixture of pines in some places. There
may have been more pines and a somewhat less luxuriant and different
kind of undergrowth on the Yellow Podzolic soils than on the Red
Podzolic soils, although the degree of uniformity of such a relation
is unknown. Climatic conditions on the soils of the two groups are
apparently similar. The parent materials were derived from cherty
dolomite, interbedded limestone and shale, and old sandy terrace
material.

The causes of development of pronounced color differences between
the Yellow Podzolic and the Red Podzolic soils are not known. The
Yellow Podzolic soils, however, are generally associated with parent
material either lower in bases or less well drained internally than
that of the Red Podzolie soils. ‘

CLARKSVILLE SERIES

The soils of the Clarksville series are closely associated geographie-
ally with the Fullerton soils, but they are developed from materials
residual from the weathering of delomite that is much more siliceous
than the dolomite from which the Fullerton soils are derived. They
developed under a forest that was largely deciduous and are gencrally
less subject to erosion, more cherty, and thicker over bedrock. They
complete the group of zonal soils developed from limestone and dolo-
mite, namely, Talboit, Dewey, Bolton, Claiborne, Fullerton, and
Clarksville.

It is possible that the parent material of the Clarksville soils may
have many of the same effects that materials weathered from sand-
stone have on the soils that develop from them. The highly siliceous
dolomite is weathered to a great depth and apparently the residuum
has lost most of its bases. The residuum is strongly acid and has
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a low base exchange capacity, indicating that the siliceous part of
the residuum dominates the parent material. The thick covering: of
disintegrated rock protects the unweathered rock and accounts in part
for the high positions Clarksville soils occupy and the resultant steep-
ness of some of the slopes. These soils are not so susceptible to erosion
as the other soils developed from dolomite residuum, a condition that
may be partly responsible for the thickness of weathered material
over bedrock.

The following profile of Clarksville cherty silt loam was developed
under a forest of chestnut, post and black oaks, hickory, hlackgum,
sourwood, red maple, and chestnut with huckleberry, dogwood,
serviceberry, and blackhaw in the undergrowth.

A,. 0 to 1 inch, light-gray leose silt loam stained with organic matter. This
layer is heavily matted with tree rootlets; pH, 4.5 to 5.0.

A, 1 to 10 inches, pale yellowish-gray to light-gray loose friable silt loam.
When dry this Iayer is almost white in color; it is low in humus,
and contains many angular chert fragments ranging from 1 to 3
inches in gize; pH, about 5.0.

B.. 10 to 26 inches, vellow light clay loam with no distinet structure. This
material is slightly brittle but is easily shattered to a loose, powdery,
yellow mass containing a large quantity of angular chert fragments
and some small black concretions. In places the lower part of this
layer may be brownish yellow in color and have weakly developed
nut structure; pH, 4.0 to 4.5.

(. 26 to 40 inches, hrownish-yellow gritty clay leam, heavily mottled with
eray, ocher, olive, and light red. 'This material may have a weakly
developed subangnlar nut structure, but it is easily crushed to a
soft crumby yellow mass. Fifty percent or more of the volume of
material is angular chert fragments. Soft black concretions may
be plentiful in places. This material is heavier in texture with
increasing depth, and the quantity of red coloration increases.
Cherty dolomite bedrock is at a depth of 30 to 100 leet ; pH, 4.0 to 4.5.

Where the soil is cleared, especially on the steeper slopes, nearly all
of the fine soil material of the A horizon may be missing because ot loss
through accelerated erosion.

SEQUOIA SERIES

The Sequoia soil is developed from parent material weathered from
interbedded limestone and shale under a mixed forest of hardwoods
and pines. It has undulating to rolling slopes; is well drained exter-
nally, but internal drainage may be somewhat slow because of the shal-
low depth to bedrock and the heavy texture of the lower layers; and
is geographically associated with the Armuchee soils.

The parent material of the Sequoia soil is similar to that of the
Armuchee soils, the chief differences being due to differences in relief,
The Armuchee soils are on steep and hilly relief so that geologic erosion
proceeds at a rate so rapid that a distinet soil profile cannot form,
whereas the Sequoia soil 1s on relatively gentle relief and normal soil-
forming processes produce a soil with zonal characteristies. In some
respects the Sequoia soil is similar to those of the Talbott series, the
chief differences probably being due to the differences in lime content of
the parent materials. It is likely that the more acid character of the
parent material of the Sequoia soil is responsible for the development
of a Yellow Podzolic profile rather than a Red Podzolic one similar
to that of the Talbott soils. Tn fact, locally, small areas of Red Pod-
zolic soils very similar to the Talbott soils are included with the
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Seqtoia soil as it is mapped in the county, and in other places, the soil
has a reddish-yellow color intermediate between that of a typical Red
Podzolic soil and a Yellow Podzolic one.

HARTSELLS SERIES

The Hartsells series includes a soil with fairly well-developed Yel-
low Podzolic profile developed from massive, level-bedded acid sand-
stone containing some layers of shale in places on the broader rolling
mountain crests on Cumberland Mountain. The native vegetation
consists chiefly of hardwoods. The climate is similar to that under
which other zonal soils of the county were formed, although tempera-
tures may average slightly less and rainfall slightly more because of
the higher elevation. The light texture of the soil permits rapid water
movement and thorough aeration, and slightly different internal cli-
mate might be expected for the Hartsells soil than some of the zonal
goils developed from heavier materials.

The sandstone from which the Hartsells soil is derived weathers
very slowly and geologic erosion proceeds at a rather rapid rate in the
mountainous terrain so only relatively thin soil profiles develop. This
coarse-textured material permits rapid leaching, and the low original
supply of bases is soon removed so that the soil is very low in these
constituents, Rather distinet color differentiation of the soil horizons
is evident, but textural profiles are weakly developed, largely because
of the very low content of the finer soil separates {clay) in the parent
material. The B horizon, however, is consistently heavier in texture
than the A horizon even though both may be classified as fine sandy
loams.

Following is a description of a profile of Hartsells stony fine sandy
loam under virgin conditions:

Ay 0 to 1 inch, gray friable fine sandy loam containing a moderate guantity
of well-decomposed organic matter. Thig layer is heavily matted
with tree rootlets and contains small sandstone fragments; strongly
acid in rcaction.

A 1 to 6 inches, grayish-yellow very friable fine sandy loam containing a
moderate quantity of sandstone fragiengs, This layer contains
many tree reootlets ; is lJow in organic matter; and is strongly to very
strongly acid in reaction.

B. 6 to 18-inches, pale-yellow heavy fine sandy loam to fine sandy clay loam,
This material may break into indistinct nuciform aggregates, but
these particles are very weakly formed, and the material crushes
easily to a soft friable mass. This layer conlains a relatively large
quantity of sandstone fragments and is very strongly acid in reac-
tion.

C. 18 to 32 inches, yellow friable fine sandy loam splotched with shades of
yellow, yellowish brown, and brown. This laycr contains a large
guantity of angular sandstone fragments and is underlain by hori-
zontally bedded massive acid sandstone. The lower few inches ig
lighter in texiure and is profusely mottled with shades of light
yellow and gray.

‘Where the soil is eleared the A, and A, horizons are mixed and a part
of the material has been lost through erosion.

HOLSTON SERIES

The soil of the Holston series has developed from old stream al-
luvium derived chiefly from sandstore and shale. It has gently to
strongly sloping relief, good external drainage, and adequate but
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slightly restricted internal drainage; it is a very old soil and in some
places approaches the Planosols in soil properties.

Like other Yellow Podzolic soils, 1t is developed from material
low in bases, a condition that likely promotes rapid soil formation.
Slightly restricted internal drainage may also have contributed to
the yellow color, which is in contrast to the red color of the well-
drained Waynesboro soil developed from similar material.

The following is a profile descriplion of Holston fine sandy loam:

A, 0 to 1 inch, brownish-gray loose open fine sandy loam stained with
organic matter; pH, about 6.0.

A;. 1 to 8 inches, gray to yellowish-gray loose open light fine sandy loam
with no definite structural development and relatively low in humus;
PH, 5.0 to 5.5.

A 8 to 14 inches, light-yellow friable but slightly firm loam or fine sandy
loam, containing minglings and streaks of gray that have gifted
from the A; layer. It has no definite structure and when dis-
rupted crushes to an incoherent loose yellow mags; pH, 4.0 to 5.0,

B, 14 to 80 inches, brownigh-yeilow clay loam that i somewhat firm in
place; moderately brittle and breaks into subangular putlike ag-
gregutes easily crushed to a smoolh friable mass when moist ; when
dry they are somewhat hard. The structural particles are covered
with glossy vellow and brown coating iu some places; pH, 4.0 to 4.5,

C. 80 to 45 inches, brownish-yellow sandy clay mottled with gray, yellow,
red, and hrown. This material generally has no definite structure,
and when disrupted consists of a logse friable mass; layers of
sand, gravel, and silt are commonly in the lower part; pH, 4.0 to 4.5.

Where the soil is cleared the A, and A, horizons are mixed; and on
the more sloping parts, some of this surface layer may have been
removed by accelerated erosion.

SEQUATCHIE SERIES

The soils of the Sequatchie series are on low-terrace lands or second
bottoms along the larger creeks and rivers. They are developed on
nearly level to gently sloping relief from parent material similar
to that of the Pope soil with which they are generally closely asso-
ciated geographically. They developed also under a hardwood forest.
The materials from which some of the soils are derived have not
been in place so long as those of most of the zonal soils and horizon
differentiation is not extremely striking. In some places, however,
the soils have fairly well-developed profiles and are classified as
Yellow Podzolic soils.

Following is'a description of Sequatchie fine sandy loam:

A.. 0 to 12 inches, grayish-brown friable mellow fine sandy loam. In the
virgin profile the upper 2 inches is darkened by organic matter;
pH, 5.0 to 5.5,

B.. 12 to 30 inches, yellow-brown friable light fine sandy clay loam to clay
loam that generally breaks into an incoherent granular mass
aithough in places it might have an Indistinctly developed weak nut
structure. It may contain some sandstone fragments in the lower
part: pH, 4.5 to' 5.0.

C. 80 to 48 inches, light-brown to light reddish-brown fine sandy loam to fine
sandy clay loam containing some sandstone gravel and cobbles. The
underlying sandy alluvinm iz dominantly yellow or light hrown in
calor and contains beds of gravel and cobbles. It is many feet thick
and is underlain in most placeg by limestone or delomite,

JEFFERSON SERIES

The soils of the Jeflerson series are on foot slopes and benches at the
base of long slopes. Their parent material is mostly rather old local
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alluvium and colluvium washed chiefly from the Muskingum soils on
the adjoining uplands, although locally some material from Lehew
and Montevallo soils may be included. The Jefferson soils have gent-
ly to strongly sloping relief and are well drained. They developed
under mixed forest of hardwood, pine, and hemlock. The climate is
essentially the same as that of the other zonal soils of the county. In
some places these soils receive some increments of soil material, and
they are not so well developed as are some of the zonal soils. The
materials, however, are low in bases and easily eluviated; so, in most
places, rather distinct Yellow Podzolic profiles are developed.
Following is a description of Jefferson stony fine sandy foam:

As. 0 to 1 inch, gray loose fine sandy loam containing a moderate quantity of
} organic matter and heavily matted with tree rootlets; pH, 4.5 to 5.0.
A, 1 to 8 inches, light grayish-yellow friable fine sandy loam with a weak
flne-crumb structure containing a large quantity of sandstone frag-

ments and guartz pebbles,

B:. 8 to 30 inches, brownish-yeilow to yellow friable sandy clay loam, friable
when moist but when dry slightly brittle, shattering to an incoherent
yellow mass. It containg anpular sandstone fragments and quartz
pebbles; pH, 4.0 to 4.5.

C. 30 to 40 inches, yellow fine sandy clay mottled with yellow, gray, and
brown containing a large quantity of angular sandstone fragments.
It is rather firm in place but is easily crushed to a loose mass when
removed.

Material similar to the layer above continues to a depth of several
feet and is underlain in most places by sandstone bedrock.

LEADVATE SFRIES

The soils of the Leadvale series are on foot glopes, fans, and benches
at the foot of steep slopes closely associated with the Montevallo soils
geographically, and their parent material consists chiefly of colluvium
and local alluvium from those soils, although locally Lehew and
Armuchee soils have contributed some material. These soils have
gently sloping to sloping relief; but because of the silty character of
the parent material, they are somewhat imperfectly drained. They
were formed under hardwood forests under climatic conditions similar
to those under which the other zonal soils were developed. In some
Places these scils are still receiving some increments of soil material,
and in places this has tended to retard profile development. But the
greater part of the alluvium from which these soils have developed
was deposited by geologic erosion, and in general the Leadvale soils
are properly classified as Yellow Podzolic soils,

Following is a profile description of Leadwvale silt loam:

A, 0 to 10 inches, light grayish-brown friable heavy silt loam, In the virgin
profile the upper inch or two is darkened by humus. This layer
contains a few small fragments of sandstone and shale that crushes
to a smooth soft grayish-yellow mass; pH, about 5.0.

B.. 10 to 24 inches, yellow moderately friable silty clay loam with a weakly
developed ,subangular nut structure. This material crushes to a
smooth soft yellow fine granular or erumby mass containing some
small black concretions and is faintly mottled in the lower part;
pH, 4.5 to 5.0,

C. 24 to 60 inches, yellow light silty clay loam containing streaks and mot-
tlings of bluish gray, ocher, and brown, 'This material is somewhat
brittle in place but when disrupted it breaks into subangular aggre-
gates that are easily crushed., The quantity of mottlings Increases
with depth.
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The underlying material is similar to the above layer and extends to
a depth of several feet in most places. It is underlain by shale bed-
rock or interbedded shale and limestone.

Variations from this profile are due to differences in sources of
parent material, age, and on the stronger slopes, to accelerated erosion.

PLANOSOLS

Planosols are an intrazonal group of soils with eluviated surface
horizons underlain by B horizons more strongly illuviated, cemented,
or compacted than associated normal soils, and developed on a nearly
flat upland surface under grass or forest vegetation in a humid or
subhumid climate (¢).

Soils of four series—Monongahela, Tyler, Taft, and Robertsville—
have been designated as Planosols. The soils of these four series have
nearly level or slightly depressional relief and are imperfectly or
poorly drained. All have a B horizon that is more dense or com-
pacted than in most zonal seils, but its degree of development varies
in the four series.

Climatic conditions are similar to those under which the zonal soils
developed, but internal climate is more moist and less well aerated
much of the time than in the zonal soils. The kinds of vegetation on
the Planosols and on the Red or Yellow Podzolic soils differ some-
what, although deciduous forest is on both. From the standpoint of

rofile development the Planosols are older than the Red or Yellow

odzolic soils, but the causes of development of older soils are not
known. The relief is such that geologic erosion would be slow, but
that factor alone ig not the cause of their formation. The material
itself is not older in years than that of associated zonal soils of similar
relief. It is possible that relatively dense layers in the parent ma-
terial and underlying rock strata caused slow internal drainage, which,
combined with slow external drainage and unusual siltiness of parent
material, resulted in abnormal concentration or cementation of the
material in or below the illuvial horizon.

MONONGAHELA SERIES

The soil of the Monongahela series closely resembles that of the Taft
series, and the chief differences between the two are incident to the
differences in parent material. The Monongahela seil is on nearly
level low terraces underlain by alluvium washed chiefly from shale and
sandstone materials similar to those underlying the Holston soil.
Climate and general vegetative cover on the two soils are essentially
the same but the Monongahela is generally on more gentle relief and
has poorer external and internal drainage. Most of it is underlain at
shallow depths by thin-bedded shale through which water percolates
very slowly, which is largely responsible for the imperfect internal
drainage of the soil.

The following is a deseription of a virgin profile of Monongahela
silt loam as developed in the county:

A, 0to 1 ineh, gray silt loam stained with organic matter.

A.. 1 to 8 inches, light-gray friable silt loam. When dry this material ig
somewhat brittle, but it is easily crushed to an almost white powdery
mass; pH, about 5.0,

B.. 8 to 20 inches, bright-yellow silty clay loam somewhat compact in place;
when disrupted it is moderately sticky and plastic; has a coarse nut
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structure; in places containg some brown mottlings and soft-brown
concretions; pH, 4.5 to 5.0,

X. 20 to 80 inches, gray to bluish-gray silty clay mottled with yeliow and
brown and containing some concretions, This material is very firm
and compact in place; when disrupted it breaks into large irregular-
shaped lumps. The underlying stream alluvium is grayish silty
material derived chiefly from acid shale. Tn most places it is under-
lain at rather shallow depths by acid fissile shale; pH, about 4.5.

Most of this soil is cleared and cultivated and as a result the A, and A,
layers are mixed and most of the original organic matter has been
dissipated. No accelerated erosion is apparent.

TYLER SERIES

The soil of the Tyler series is on level or slightly depressed parts of
low terraces underlain by sandstone and shale materials. It 1s gco-
graphically associated with the Monongahela soil and bears the same
morphological relation to it that the Robertsville soil does to the Taft.
The Tyler soil is poorly drained both internally and externally owing
o level slopes, to the silty character of the soil material, and to the
impervious nature of the underlying rocks.

Following is a description of Tyler silt loam :

A, 0 to 2 inches, gray silt loam stained with organic matter. This layer
containg many rootlets and fragments of partly decomposed plant
remains.

A, 2 to 6 inches, light yellowish-gray flonry silt loam,

Az, 6 to 14 inches, yellowish-gray silt loam mottled with brown, yellow, and
red. ‘Lhis layer containg soff brown concretions; mottlings and
coneretions are in old root channels, and old partly decayed roots
are numerous.

X, 14 to 28 inches, heavy compact gray silty clay containing yellow and
brown mottlings, When disrupted this material breaks into large
firm lumps. Root casly and concretions persist ir this layer

The underlying alluvium is heavy gray material washed largely from
acid shale. In most places it is underlain at a shallow depth by acid
shale. Most of the soil is now cleared and the upper layers of the soil

have been mixed.
TAFT BERIES

The goil of the Taft series is on nearly level or level positiong on
low terraces. It is underlain by old stream alluvium washed chiefly
from limestone material with some shale influence in most places. IEx-
ternal climate and general vegetative cover are similar to that of the
Etowah soil, but the Taft is on more gentle relief and has poorer
internal and external drainage. It is underlain at a shallow depth
by nearly level-bedded or gently dipping massive limestone which,
together with the fine texture of the parent material, is largely
responsible for the imperfect drainage.

Ifollowing is a deseription of a virgin profile of Taft silt loam:

Az 0 to 1 inch, loose gray silt Ioam stained with organic matter and heavily
mutted with tree rootlets.

As. 110 & inches, loose friable light-gray light silt loam with no definite strue-
turc, When dry this material is rather brittle in consistence; pH,
about 5.0.

Ay 8 to 14 inches, light grayish-yellow moderately friable silt loam. When
dry this material breaks into large irregular-shaped porous mod-
erately briltle aggregates thal can be crushed to a fine powdery
mass ; pH, about 5.0,
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B.. 14 to 18 inches, Yight brownish-yellow silty clay loam faintly mottled with
gray. This material is moderately sticky and plastic when wet and
somewhat hard and brittle when dry; when moist it crumbles to a
fine erumby mass ; pIl, about 4.5.
B.. 18 to 30 inches, bright-yellow silly clay loam compact in place but when
disrupted it is moderately easily erumbled to angular nutlike aggre-
gates; pH, about 4.5.
X, 80 to 42 inches, brownish-yellow silty clay mottled with gray, red, and
shadeg of brown. ‘LI'his material is sticky, plastie, and tough when
wet ; when dry it breaks into rather large hard lumps ; pH, about 4.5.
X, 42 to 50 inches, bluish-gray heavy sticky plastic silty clay compaet in
places and breaking into large lumps when disrupted.
Limestone residuum or limestone bedrock is at rather shallow depths
below this soil.
At present most of the soil is cleared and the A, horizon is mixed
with the A,, but in no place has a significant quantity of this surface
layer been lost through accelerated erosion.

ROBERTSVILLE SERIES

The soil of the Robertsville series is developed from old limestone
alluvium similar to that giving rise to the Taft soil. It is on nearly
level or depressed positions on low terraces. Both internal and ex-
ternal drainage are very slow. The general type of vegetation and
pareni material is gimilar to that of the Taft soil. The poorer drain-
age, which results in differences in internal climate and in conditions
for biological activity, is chiefly responsible for the difference hetween
this so1l and that of the Taft series.

Following is a description of Robertsville clay loam profile:

A 0 to 2 inches, gray silt loam stained with organic mattcer and heavily
matted with rootlets ; pH, about 5.5.

Az 2 to 6 inches, light-gray to almost white clay loam containing yellow and
brown mottlings and some brown concretions, This material is
rather loose and floury when dry but moderately sticky when wet;
pH, 45 to 5.0,

X. 6 to 24 inches, heavy gray silty clay containing mottlings of yellow and
ocher and browu concretions. When wet this material is sticky and
plastic and when dry hard and intractable; pH, about 4.5.

C. 014 stream alluvium derived from limiestone material that is ordinarily
heavy in texture and dominantly gray in color.

At present practically all this soil is cleared, and the upper layers are
mixed. Little material has been lost from the surface by accelerated
erosion.

LITHOSOLS

Lithesols are an azonal group of soils having no clearly expressed
soil morphology and consisting of a freshly and imperfectly weathered
mass of rock fragments largely confined to steeply sloping land (6).
The positions occupied are such that geologic erosion is relatively rapid.
The soils generally consist of rather easily eroded material. As a re-
sult, material is removed from the surface or mixed to an extent that
goil-forming processes have not acted for a sufficient length of time
on the soil material to produce well-defined genetic soil properties.
As mapped, these soils include small areas of zonal soils.

Three land types mapped are man-made Lithosols. They are two
kinds of Rough gullied land in which the true soil has been lost from
most of the area by accelerated erosion induced by man’s activities,
and Mine dumps that consist of rock waste from mining operatiens.
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COLBERT SERIES

The soil of the Colbert series is developed over residuum derived
from the weathering of argillaceous limestone. It has undulating to
rolling slopes and has developed under a mixed forest of hardwood and
redcedar. 'The general climate is essentially the same as that under
which other soils derived from limestone materials developed.

The Colbert soil is shallow over bedrock and has a weakly developed
or indistinet profile. The lack of profile development in other Lith-
osols is due chiefly to their strong slopes, whereas in this soil it is due
to the resistance of the parent material to weathering and soil-forming
processes. 'The parent materials are very heavy tenacious clays and
prevent the normal circulation of moisture and air and probably im-
pede the activities of soil micro-organisms so that leaching, transloca-
tion of soil materials, oxidation, and other chemical reactions do not
proceed as in a normal soil, hence no true soil profile is developed. Tn
some places in the Tennessee Valley soils classified in the Colbert series
have weakly developed Yellow Podzolic profiles but as mapped in
Claiborne County the soil is a true AC soil and is properly classified as

a Lithosol.
ARMUCHER SERIES

The soils of the Armuchee series are developed from residuum
weathered from interbedded shale and limestone under a hardwood
forest and under a climate similar to that of the zonal soils of the
county. The Armuchee soils are shallow and do not have well-devel-
oped profites. Their parent material is similar to that of the Yellow
Podzolic Sequoia soil but because of the steep slopes and the erosive
character of the material itself, it is removed by geologic erosion
nearly as rapidly as it is formed so that a normal zonal soil profile
cannot form, and the Armuchee soils are essentially AC soils.

Following is a description of Armuchee silt loam :

A, 0to 2inches, dark grayish-brown silt loam with a fine granular structure.
This material is heavily matted with rootleis and containg some
small shale fragments ; pH, 5.0 to 5.5.

A.. 2 to 12 inches, light-brown to yellowish-brown friable heavy silt loam
that breaks into small subangular aggregates that are soft and
easily crushed to a smooth ycllowish-hrown mass containing some
ngall fragments of partly weathered olive-colored shale; pH, about

C. 12t0 28 fnches, alternate layers of olive-colored blocky shale and brownish-
red silty clay loam soil material somewhat mottled with yellow and
brown and having a fairly well developed nut structure. The shale
is soft and easily broken. The surfaces along the parting planes
are coated with reddigh or brownish glossy clayey material; pH,
ahout 4.5.

The C layer rests on unaltered olive-colored blocky shale containing
layers of gray limestone.

At present most of the soil is cleared and used for pasture so that
the upper layers are mixed and in many places have been removed in
part by accelerated erosion.

MONTEVALLO SERIES

The soils of the Montevallo series are developed from acid, fissile,
variegated shale under a mixed forest of pine and hardwoods. They
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have steep slopes and are developed under a climate that was In gen-
eral essentially the same as that under which the zonal soils developed.

_The Montevallo soils are very shallow over bedrock and do not have
distinetly developed {)roﬁles. The underlying shale weathers slowly,
and the resulting soil material is rather erosive which, together with
the steep slopes, results in its removal by geologic erosion nearly as
rapidly as it is formed. All these soils on steep slopes are true AC
sotls, but in a few places on milder slopes they have weakly developed
shallow yellow Podzolic soils and might properly be designated as
Lithosolic-Yellow Podzolic soils. )

The following is a description of Montevallo shaly silt loam:

A, Loose open silt loam containing a moderate quantity of fairly well
incorporated organic matter. This layer is less than 1 inch thick;

) pH, about 5.0.

A, 14 to 6 inches, light brownish-gray loose open friable silt loam contain-
ing small fragments of partly weathered yellow, green, purple, red,
angd gray shale; pH, about 4.5.

C. 6 to 18 inches, a mixture of brownish-gray silt loam or silty clay loam
soil material and green, yellow, red, purple, and gray shale. The
proportion of shale is much larger than in the layer above and is
less weathered.

The C layer rests directly on fissile acid shale bedrock. This shale is
variegated in color in most places and includes yellow, red, purple,
green, and gray shale and in some places black bituminous shale.

At present much of the soil is cleared and the upper layers are
missing because of loss through accelerated erosion.

LEHEW SERIES

The soils of the Lehew series are developed from weathered resid-
uum of purple, red, and green interbedded sandstone and shale under
a mixed forest of pine and hardwoods under a climate essentially
the same as that under which other Lithosols of the county are formed.
Slopes are dominantly steep and very steep.

The rocks underlying the Lehew soils are resistant to weathering,
and soil material forms slowly. Because of the steep slopes this
material is removed by geologic erosion almost as rapidly as it is
formed so that there is no accumulation of material on which a
mature zonal soil can develop. As mapped, the Lehew soils are true
Lithosols. The chief differences between these and the Muskingum
soils are due to the differences in the color of the underlying rock;
although, in general, the Lehew are on stronger slopes and have even
less profile development than the Muskingum.

The following is a description of Lehew fine sandy loam:

A;. 0 to 1 inch, grayish-brown friable fine sandy loam containing some
small fragments of purple, red, and gray shale. In places this
material may have a purplish color. It is matted with fine tree
rootlets.

A.. 1 to 8 inches, purplish-brown fine sandy loam containing small frag-
ments of purple, red, and yellow partly weathered shale and fine-
grained sandstone.

C. 8 to 24 inches, a mixture of purple sandy soil material and fragments of
red, purple, yellow, and green shale and fine-grained sandstone. The
C layer rests directly on consolidated bedrock consisting of purple,
red, and green shale interbedded with fine-grained sandstone of
the same color. Locally thin beds of limestone are in the undet-
lying rocks.
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In many places the soil is cleared and the upper layers are mixed.
In some places part of the upper layers may be missing because of
loss through accelerated erosion.

MUSKINGUM SERIES

The soils of the Muskingum series are developed from material
weathered from acid sandstone containing some layers of acid shale,
chiefly under hardwood forests, although locally there may have been
some pine. The goils are on the steep and hilly slopes of the moun-
tains. In general, the climate is similar to that under which the zonal
soils developed, althongh it is possible that because of the higher eleva-
tlons, temperatures may be slightly lower and rainfall slightly higher
than in other parts. :

The sandstones underlying the Muskingum soils weather slowly so
that parent material is formed slowly. On the steep slopes this ma-
terial is removed by geologic erosion almost as rapidly as it is formed.
Consequently, the Muskingum soils have thin, weakly developed
profiles. As mapped, most of them do have weakly developed shallow
Yellow Podzolic profiles; but because of their shallowness and weak
development they are classified as Lithosols; although they probably
are more correctly classified if designated as Lithosolic-Yellow Pod-
zolic soils. )

Following is a description of Muskingum stony fine sandy loam :

Ao About 1% to 2 inches of wndecomposed leaf litter from deciduous hard-
wood forests.

A,. Less than 1 inch of well-decomposed organic matter, very dark gray or
black.

A, 0to 1% inches, dark-gray loose fine sandy loam stained with organic mat-
ter; pH, about 5.0.

A, 1% to 8 inches, light grayish-yellow loose fine sandy loam that is low in
organic matter, It has no definite structure and when disrupted
consists of a loose incoherent mass; is heavily matted with tree
rootlets; and contains angular sandstone fragments ; pH, 4.0 to 4.5.

B.. 8 to 16 inches, brownish-yellow sandy clay that has a weakly developed
nut structure. When disrupted it croshes easily into a soft friable
pulvernlent masg containing a large quantity of angular sandstone
tragments. In many places this layer is very indistinctly developed
or is entirely missing ; pH, 4.0 to 4.5.

C. 16 to 28 inches, fragments of partly weathered fine-grained sandstone or
conglomerate in a matrix of brownish-yellow fine sandy clay. The
soil material has no definite structural development and is mottled
wilh gray, red, and brown ; pH, about 4.0,

D. 28 inches +, consolidated bedrock ; massive fine-grained acid sandstone or
conglomerate eontaining thin ghale layers and in places extensive
coal deposits,

ALLUVIAL SOILS

Alluvial soils are an azonal group of soils developed from trans-
ported and relatively recently deposited material (alluvium) char-
acterized by a weak modification (or none) of the material by soil-
forming processes (6). In Claiborne County these soils are on first-
bottom lands, along streams, in depressions, and on foot slopes. Thev
have nearly level, gently sloping, and depressional relief, and good to
very slow internal dramage. Their main properties in common are
those related to a lack of a soil profile in which the horizons are geneti-
cally related. The properties of the soils are closely related to the
alluvial deposit.
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Alluvial soils derived from similar parent material may differ in
the condition of drainage, and some differences in properties exist
because of these drainage differences. Such soils have been differ-
entiated mainly on the basis of properties associated with good, imper-
fect, or poor drainage and collectively they constitute a soil catena.
Soils among the alluvial soils that have this catenary relationship are
discussed in relation to their positions in soil catenae.

ROANE SEBIES

The soil of the Roanc series is developed on narrow boltom lands
along small streams in the cherty ridges under hardwood forests. It
is closely associated geographically with the Clarksville and Fullerton
soils from which its parent material was washed. The Roane soil
has nearly level slopes. Tt is a young soil generally higher in humus,
phosphorus, and bases than the associated upland soils and varies in
reaction depending on local differences in source of parent material,
but is consistently less acid than the associated soils of the uplands.

The following is a description of Roan silt loam:

1. Brown to grayish-brown friable silt loam 10 to 24 inches thick. In the
virgin condition this layer is stained dark with organic matter in
the upper 2 or 3 inches and i8 heavily matted with rootlets. It
generally containg a small or moderate quantity of fine chert frag-
ments.

2. A firm compacted or cemented layer consisting of small ehert fragments
and brownish clayey soil materials. This layer contains some gray
and yellow mottlings. When disrupted this material is a loose mass
of chert fragments and soil material that ranges in thickness from
a few inches to nearly 2 feet. The factors responsible for the forma-
tion of thig layer are not known.

3. Bilty stream alluvium containing much chert.

LINDSIDE AND MELVIN SERIES

The soils of the Lindside and Melvin series are the imperfectly and
poorly drained members of a catena of soils developed on first-bottom
lands and derived from young stream alluvium washed chiefly from
limestone material. The Huntington soil, the well-drained member
of the catena, is not found in Claiborne County. All these soils have
nearly level relief. They were formed under hardwood forests, the
specific association of trees varying somewhat among the different
soil series depending upon differences in drainage. Al these soils
are young and do not have developed profiles. In general they are
higher in bases, phosphorus, nitrogen, and humus than are the asso-
ciated zonal soils of the uplands and terrace lands.

The upper 18 inches of the Lindside soil is typically a grayish-
brown mellow friable heavy silt loam containing a few fragments of
chert or gravel. The upper inch or two of the virgin profile is stained
dark with organic matter. This surface layer is underlain by a gray
silty clay mottled with ocher, red, and dark gray and contains some
soft black and brown concretions. The mottlings and concretions
follow old root channels. The underlying alluvium is typically
mottled clays containing some chert or gravel beds. The gray layer
of this soil is saturated with water through much of the year. In some
respects it is gleilike and it has been suggested that the Lindside soil
be designated as an alluvial soil with a glei horizon.
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The 6- or 8-inch surface layer of the Melvin soil is light-brown silt
loam containing gray mottlings. It is underlain by gray silty clay
loam heavily mottled with brown and ocher. Both of these layers
commonly contain partly decomposed fragments of plant residues.
The underlying alluvium is similar to that of the Lindside soil. As
with the Lindside soil the mottled layer resembles glei and the Melvin
soil might be properly designated as an alluvial soil with a glei horizon.

DUNNING SERIES

The soil of the Dunning series is developed on first-bottom lands
from stream alluvium that washed chiefly from argillaceous limestone
with some shale influence in places. It has nearly level slopes and
was formed under hardwood forests. 1t is a young soil and does not
have a distinct genetic profile. The dark color of the surface soil is
believed to be due to its high content of organic matter. The high
lime content of the soil and its parent material together with other
factors created conditions favorable for the formation and preserva-
tion of a large quantity of humnus.

The following is a description of Dunning silty clay loam:

A;. 0 to 12 inches, dark-gray to almost black heavy silty clay loam that
ig sticky and plastic when wet and hard and in{ractable when dry.
‘When moist it breaks into large firm nutlike aggregates. In some
places structure particles may be thinly coated with gray or yellow
colloidal material, and faint-gray and yellow mottlings are com-
monly in the lower part of the layer; pH, 6.0 to 7.0.

C. 12 to 36 inches, gray to bluish-gray heavy tough sticky plastic silty clay
mottled with brown and yellow. Soft, red and yellow concretions
and black minglings are common in the lower part. In places thin
layers of sand or gravel may be present, Thig layer iz somewhat
variable in thickness. In most places it is underlain by massive
limestone bedrock; pH, 6.0 to 7.0.

POPE, PHILO, AND ATKINS SERIES

The Pope, Philo, and Atkins are a catena of soils on first-bottom
Jands developed from alluvium washed chiefly from acid sandstone
and shale. They are closely associated geographically with the
Muskingum, Montevallo, and Lehew soils; have nearly level slopes;
and were developed under hardwood forests; the association of forest
trees varying somewhat among the soils of the different series due to
drainage differences. They are young soils and do not have distinct
genetic profiles; differ from the Huntington, Lindside, and Melvin
soils in being derived chiefly from material washed from acid rocks
rather than from limestone; and are generally lighter in texture and
color, more acid, and lower in bases, phosphorus, and nitrogen than the
soils of the Huntington catena. They are, however, more favorable in
these respects than are the associated soils in the uplands.

The Pope soils are the well-drained member of the catena. The 10-
to 12-inch surface layer is grayish-brown fine sandy loam. In the
virgin profile the upper 2 or 3 inches are stained with organic matter.
This layer is underlain by brownish-yellow to yellow fine sandy loam.
Below a depth of 3 feet this material may contain some gray mot-
:lings. The underlying alluvium is somewhat stratified and may
contain beds of coarse sand, gravel, and some silt. In most places
this alluvium is many feet thick and is underlain by sandstone bedrock,
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The Philo soils are imperfectly drained. The 10- to 15-inch surface
layer is typically brownish-gray friable fine sandy loam. In many
places this layer is stony or gravelly and is underlain by gray fine
sandy loam heavily mottled with yellow and brown. The underlying
alluvium is similar to that of the Pope soil. The gray subsoil layer
is saturated with moisture in all but the driest seasons of the year.
In some respects it is gleilike. It has been syggested that the Philo
soils be designated as alluvial soils with a glei'horizon.

The Atkins soil is poorly drained. It generally contains a larger
proportion of silty materials than do the other soils of the catena,
which together with the depressed position of the soil likely accounts
for its poorer drainage. The surface few inches are light-gray silt
loam or fine sandy loam mottled with brown and yellow. The under-
lying layer is generally heavier in texture, less friable, more gray
or bluish in color, and more heavily mottled. The underlying alluvium
is similar to that under the Pope and Philo soils, although it may
contain more silt and clay. As with the Philo soils the mottled layer
in this soil resembles gle1, and it is suggested that it be classified as
alluvial soils with a glei horizon.

EMORY SERIES

The soil of the Emory series is along foot slopes and benches at the
base of high hills, chiefly along small intermitfent streams. It was
developed from local alluvium and colluvium washed from Bolton,
Claiborne, and Dewey soils with which it is closely associated geo-
graphically and under hardwood forests under a climate similar to
that under which the associated zonal soils were formed, but its ma-
terial was so recently deposited that soil-forming processes have not
had time to act and no genetic profile has developed. It has nearly
level to gently sloping relief. In parts of the Tennessee Valley
soils from similar materials in similar positions have fairly well
developed profiles and are classified as Red Podzolic solls; but as
mapped in Claiborne County, the Emory soil is so young that it is
included with the alluvial soi?s.

Following is a description of Emory silt loam:

1. 0 to 12 inches, rich-brown friable mellow heavy silt loam with a fine-crumb
structure. In many places this has & very recent accumulation of
material washed from the adjoining upland slopes. In the virgin
soil the upper 2 or 8 inches is darkened with humus; pH, 6.0 to 6.5.

2, 12 to 30 inches, dark yellowish-brown heavy silt loam; mellow and friable
in consistence gnd having a erumb or fine granular structure. Small
dark-brown eoncretions similar to those in the B horizon of the
Bolton soils are numerous in the lower part of this layer.

3. 30 to 48 iuches, brown, yellowish-brown, or reddish-brown moderately
friable heavy silt loam containing gome small chert fragments and
numerous concretions similar to those in the layer above. The
underlying colluvial and alluvial materials, generally dolomite, are
gimilar to this layer and extend to depths of many feet.

GREENDALE SERIES
The soils of the Greendale series are on foot slopes at the base of hills
along intermittent streams and in the bottoms of large lime sinks.
Thelr parent material consists of local alluvium and colluvium washed
from the Fullerton and Clarksville soils on the adjoining upland
slopes. They were developed on nearly level to sloping relief under
{15082—48——18
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a hardwood forest, and the climate was essentially the same as that
under which the assoclated zonal soils were formed. The materials
from which the Greendale solls are formed were recently deposited,
and, in most places, there are frequent additions of material to the soil
from adjoining npland slopes. As a result the soil is young and gen-
erally has little profile development. In some parts of the Tennessee
Valley soils included in the Greendale series have rather distinet,
though young, genetic profiles and are classified as Yellow Podzolic
soils.’® In Claiborne County, however, nearly all of these soils are
so young and have such indistinet or weakly developed profile that
they are more correctly clagsified il they are included in the alluvial
soils.
Following is a description of Greendale silt loam :

1. 0 to 10 inches, gray to grayish-yellow loose upon friable silt loam. In the
virgin profile the upper 1 or 2 inches is darkened with erganic matter
and contains small angular chert fragments; acid in reaction.

2. 10 to 24 inches, light brownish-yellow to yellow moderately friable light
silty clay loam containing some minglings of gray from the overlying
layer, It breaks into small soft subangular aggregates containing a
congiderable quantity of angular chert fragments; strongly acid in
reaction.

3. 24 to 40 inches, yellow light gilty clay loam containing 50 percent or more
of angular chert fragments. Tt is somewhat firm in place but when
disrupted it crumbles to a loose incoherent mass, In places it may
be mottied with gray and brown. The underlying colluvial deposits
are a mixture of yellow fo lght-brown soil material and angular
chert fragments extending to depths of many feet and are generally
underlain by cherty dolomite bedrock ; strongly acid in reaction.

OOLITEWAH SERIES

The soil of the Ooltewah series is chiefly in shallow depressions in
uplands underlain by limestone. The parent material is derived from
local alluvium and colluvium washed chiefly from Talbott and Dewey
soils, although Fullerton and Clarksville soils contribute some mate-
rials in places. The Ooltewah soil developed under a hardwood forest,
and the climate is essentially the same as that under which the asso-
ciated zonal soils are formed. The Qoltewah receives frequent incre-
ments of soil material from the adjoining upland slopes; and as a
result material accumulates more rapidly than soil-forming processes
can act. This soil is therefore a young soil with no genetic profile. It
is imperfectly drained and has a gray mottled layer that is gleilike in
some of its properties, and 1t is suggested that it be designated as an
alluvial soil with a glei horizon.

Following is a description of Qoltewah silt loam :

1. 0 to 15 inches, Tight-brown to yellowish-brown moderately friable heavy
silt loam with a crumb or fine granular structure. Faint-gray mot-
tlings are in the lower part of thig layer, In the virgin profile the
upper few inches are darkened with humus; pH, 5.0 to 5.5.

2. 15 to 40 inches, gray silty clay loam mottled with brown, yellow, and red.
This layer containg numerous soft-red and brown concretions; some-

® After the (laiborne County survey was completed the Pace series was pro-
posed to include the soils derived from colluvium from cherty limestone that have
well-developed Ycllow Podzolic profiles. It is likely that a small part of the soils
included in the Greendale series in Claiborne County would now be ¢lassified in
theﬁPace geries, but most of them are young soils withont weil-defined genetic
profiles.
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what sticky and plastic when wet but moderately friable when moist

and crumbling to a soft granular mass; pH, 4.5 to 5.0.
The underlying colluvial material is dominantly gray silty clay loam
mottled with yellow and brown. It contains some chert fragments in
places and is underlain at depths of several feet by limestone bedrock.

GUTHRIE SERIES

The soil of the Guthrie series is in small depressions in uplands
underlain by limestone. Its parent material is local alluvium and
colluvium washed chicfly from Dewey and Talbott soils, but Clarks-
ville and Fullerton soils contribute some material in places. Because
of the depressed position this soil is poorly drained. It developed
under hardwood forests under a climate essentially the same as that
under which the associated zonal soils were formed. It receives fre-
quent increments of soil material from the adjoining uplands and is a
young soil without a genetic profile. The true Guthrie soil of the
Highland Rim section of Tennessee is an old poorly drained Planosol
on upiands underlain by cherty limestone. The soil of Claiborne
County classified in this series is similar insofar as drainage and
parent rock are concerned, but it is a young soil and its morphology
and genesis differ from those of the true Guthrie soil.

Following is a description of Guthrie silt loam :

1 0 to 12 inches, light yellowish-gray heavy silt loam mottled with yellow,
brown, and ocher. It coniains some small dark-brown hard concre-
tions and many fragments of partly decomposed plant residues.
Most of the mottlings are in old root channels.

2, 12 to 36 inches, gray gilty clay containing mottlings of ccher and brown.
The material is sticky and tenacious and when disrupted breaks
into large lumps. Partly decomposed plant remains are plentiful,
and the layer may continue with some variations to depths of several
feet; it is underlain by limestone bedrock.

LAND TYPES

STONY LAND (TALBOTT SOTL MATFRIAL)

Stony land (Talbott soil material) is underlain by limestone and
dolomite, It has slopes ranging from undulating to steep. The orig-
inal vegetation consisted of redeedar and hardwoods. The climate
was essentially the same as on that under which the zonal soils of the
county were developed. On this land type geologic erosion has kept
pace with rock weathering so that soil material is removed as rapidly
as it is formed. The erosive character of the material itself and the
strong slopes are among the factors responsible for the formation of
this kind of land.

Inasmuch as this type of land is not a true soil, considerable varia-
tions in properties are found. It is, however, essentially low lime-
stone bedrock outcrops with intervening strips of soil material. The
character of the soil material varies according to the composition of
the associated rocks. Where the rocks are relatively pure or slightly
cherty limestone, the material is similar to that of either the Talbott or
Dewey soils; where the rocks are dolomites the soil material is more like
that of the Fullerton series. In general the proportion of outcrop is
greater on the.stronger slopes but. this is not consistently true.
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STONY LAND (MUSKINGUM 80IL. MATERIAL)

Stony land (Muskingum soil material) is on hilly and steep moun-
tain slopes underlain by acid sandstone and conglomerate. The origi-
nal vegetation consisted of scrubby forests of pine and hardwoods. Cli-
matic conditions were similar to those under which the zonal soils
developed. Severe folding of the underlying rocks, their resistance
to weathering, rapid removal of the soil material by geologic erosion,
and steep slopes are among the factors that contribute to the forma-
tion of this kind of land.

In some respects this land resembles Stony land (Talbott soil ma-
terial), the chief differences being due to differences in the kind of
underlying rock. This land consists largely of large outcrops and
Loulders of sandstone or conglomerate with small quantities of sandy
soil material accumulated in places. It includes areas of large sand-
stone cliffs and escarpments.

STONY COLLUVIUM {(MUSKINGUM SOIL MAILRIAL)

Stony colluvium (Muskingum soil material) is on slopes at the foot
of mountains and in the beds of some of the mountain streams. It
consists essentially of accumulations of sandstone rock {ragments and
because of the recent time of deposition and the resistance of the
materials to weathering, no soils have formed. Most of the material
is go low in fertility that no form of vegetation can grow, which is
another factor that prevents soils from forming.

LIMESTONE ROCKLAND

Limestone rockland is similar to Stony land (Talbott soil material)
and differs from it chiefly in that the proportion of outcrops is greater
and the outcrops protrude farther above the ground and are more
jagged and rugged. The proportion of the land area covered with
soil material is much smaller and in most places resembles the Colbert
rather than the Talbott soils. The differences between these two types
of land are partly due to differences in the associated rocks. Most
of it is on argillaceous limestone which upon weathering yields clayey
materials that are very erosive and are therefore alinost entirely re-
moved by geologic erosion as soon as they are formed. Strong slopes
and folding of the rocks are other factors thal have contributed to
the formation of this kind of land. '

ROUGH GULLIED LAND

Rough gullied land is a man-made Lithosol. It is formed because
of improper land use and management and consists of land that has
been reduced to a metwork of gullies by accelerated soil erosion.
Rough gullied land (Talbolt soil material) includes areas of land
that were originally covered with soils derived from limestone material
that has been reduced to a network of gullies, whereas Rough gullied
land (Montevallo soil material) includes lands that were originally
covered with soils derived from acid shale.

MINE DUMPS

Mine dumps is a man-made Lithosol consisting of large piles of
shale and other refuse from mining operations that have been dumped
near the openings of coal-mine shafts.
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SUPPLEMENT TO THE SOIL MAP OF CLAIBORNE COUNTY, TENNESSEE, SHOWING PRINCIPAL CHARACTERISTICS OF THE SOILS

Boil (type, phase, complex, or land type) | Map symbol Group (according to legend of soil map) Parent material Topography Internal drainage Surface soil color Subsetl sgis.:-
Color Consistence ?;gfg
Allen loam________ Al Soils of sloping colluvi i i i
.................... g colluvial lands__...._.| Old colluvium d local all i i
chiefly fll'om :(l,‘qld sg;aastingvggg Rolling. oo Moderate_--------- Grayish brown to brown _| Yellowish red to red_____ Moderately friable_______ 2
shale.
Alluvial soils, undifferentiated A Soils of imperfectly drained stream | Youn i i
o A g stream alluvium chiefly from | Nearly level .. ____.. Slow t t i
bottom lands. cherty dolomite and limestone, v ow to moderate...| Grayish brown_.___.__.. Gray oo QO 4
some from shale and sandstone.

Armuchee silt loam._ . _______ Am Soils of steep hilly lower slopes under- | Residuum from weathering of int i

-------- er- | Hilly .o i : s . R B
lain chiefly by limestones and cal- bedded limestone and Shga,le. w Hy Moderate .. Ll%lrlgvb)rown or yellowish | Brownish red or yellowish | Plastic, sticky_._.___.__ 4
careous shales. n. red.
Steep phase_ .. ____.__| Amz_ i
p phas Amz_____|_____ QO o e e A0 e Steep - - oo do______.______ Grayish brown to light |_____ QO | do 4
brown. | T TTTTTTTTITTmTTomTmTmommoomomTTemes
Atkins silt loam - - oo Ak Soils of poorly drained stream bot- | Youn i
________ g stream alluvium washed | Level_________._____| Very slow Gra, ttled with i i
f poc tream alluvium washed | Level . ...____._____.| Veryslow._.________ y mottled with brown | Gray or bluish gray mot- | Moderately plastie_._____
tom land from acid sandstone and shale, and yellow. tled with brown and v plast *
B yellow.
olton silt loam . _ e cceoeoooo__ Btooo____ Soils of hilly and steep ridge slopes | Residuum from weathering of sand, Hill i
underlain by cherty dolomites. dolomite. & y Y e Moderate .- ------ Dark reddish brown_._.._ Darkred ______________ Friable . _____ . _____.__ 3
Rolling phase.ce_oo_—_.__ Bto._____ Soils of rolling ridge tops underlain |.__._ Ao i
by cherty dolomites. Ps UREEHAIM Joommo@Oommmm oo oo oo Rolling---ooooooooho o i RO O s (& S Moderately friable_______ 2
Steep phase. o cceaooo____ Btz_._.._ Soils of hilly and steep ridge slopes |.____ dOm . St i
underlain by cherty dolomites. | B do- oo Reddish brown...._._... Red oL dOoo 4
Caylor silt loam_ _______._______ Cr Soils of sloping colluvial lands 0Old colluvium and local alluvium | Slopin i
............................... doo____________ i
from limestone, calcareous shale, ping ° Light brown_ ... Yellowish brown. . _.____|_____ [+ 10 S 2
and acid sandstone.
Gently sloping phase._-__-- Crg____._ Soils of gently sloping colluvial Jands_|.____ O e e e Gently sloping- - ___|_____ dom oo Brown - | Qo G
1t loam .- - Cv._____ - . ol lands. . __ N

Caylor stony silt loam y Soils of sloping colluvial lands._._.__{ ____ A0 e e e S1opPIng oo A0 b o o o 5

Claiborne silt loam oo oo Co._._._ Soils of hilly and steep ridge slopes | Residuum from weathering of sand Hilly . ...___ i

underlain by cherty dolomites. cherty dolomite. & v S il Rt 40 Light brown._ ... ____ O oL o (o T 3
Rolling phase o cccccmunao Cno____. Soils of rolling ridge tops underlain |_____ don . Rolling____.o._..__

by cherty dolomites. i bt et CEES B ittt A0 | doo 2
Steep phase .o ov——o_- Cnz__.... Soils of hilly and steep ridge slopes |_____ O o .. Steep. oo

underlain by cherty dolomites. L R R REEEE A0 o[ JEOU RO ) do_ .. 4

Clarksville cherty loam:

Hilly phase. - —ccccemceu- 102" TSN L T e LT T L R T 11— Rapid. oo Light gray or light brown- | Yellow_.__._.____._._.. Loose, brittle. . _ 4
ish gray. i
Steep phase. - .- cceeocceae- OV 1 TR R S Steep_ oo A0 | s 1 S IO 1SR L 5
Clarksville cherty silt loam______ [ Soils of rolling ridge tops underlain { Resid f theri f chert i ; - ;
Y by cherty d%lomigtes. P df)lf)‘;,‘ft‘e.r°m weathering of cherty | Rolling............ Moderate ... Light gray ..o Yelgng or brownish yel- | Firm, brittle.__________.
Hilly phase. cccmaeevcaaaa- Cel.___. Soils of hilly and steep ridge slopes |_____ QO e e cceean Hilly oo
underlain by cherty dolomites. L R iRl LEES R O] R doo do . 4
Steep phase. - ccccccoeoo-- (07 N IR s RSP [ oo e S 1777 T ) . doo . do ol 1 T R do .. 5
Clarksville loam _ - cccccaceeanes Cle Soils of rolling ridge tops underlain | Residuum from weathering of sandy | Rolling._...________ d ;
by cherty dolomites. cherty dolomite. e Ommmmmmomoooos Yellowish gray.-........| .. O A0 3
Colbert silty clay loam, eroded | Ctro_.__. Soils of undulating and rolling slopes | Residuum from weathering of argil- | Undulating to roll- - .
phase. ’ of upland troughs underlain chiefly laceous limestone. & ing. & SIOW. oo mee o Gray or dark gray......_ Yellow or greenish yellow.| Compact, tenacious_._... 4
by limestones.

Dewey cherty silt loam .- Decooa | O e e emeeene Residuum from weathering of mod- |.__.__do-—oo_________ Moderate _ i - B} X -
erately cherty high ecalcic lime- Orate-mmemmmen Grayish brown..._..._. Y‘illo",‘“ﬁh l?lr (t)wn 30 yel- | Sticky, plastic....______ 2
stone. owish re 0 rea.

Dewey silt loam_ . cooeeeaaoo DSecceeo . O e Residuum from weathering of high ; Undulating_ _._.____ o0 i i :
calcic limestone. ---- Grgg’gsgln'brOWn or light | Light redorred. ... . _|_____ A0 1

Dewey silty clay loam: Rolling_ .. ______ i :

E};'ode(}i.’ phayse _____________ DWre | A0 e e A0 e otling sl @O Grayish brown____._.____ Yellowish red, red, or |_____ doe 2
. brownish red.
Eroded hilly phase...-----. Dwt._ ... Soils of hilly and steep slopes of up- |_____ QO mimemmmmcmmmme e Hilly Ll ;
land troughs underlain chietly by y e LR R FEEEE QO nglilt re(;i, red, or brown- |..___ AOe . 3
limestones. ish red.
Eroded steep phase -------- Dwf_____|.____ ¢ Lo TR s 1o Steep ______________ N « [« JAUUR S A0 Red. o oo do . 4
Dunning silty clay loam. ... Du_.... Soti;ls of poorly drained stream bot- | Young siream alluvium washed [ Level . .. _....__. Very slow_ o ——___ Nearly black__..__.____ Gray mottled with yellow | ____ o
om lands. chiefly from argillaceous limestone and brown
material. .
Emory silt loam oo Es_o_.__. Soils of gently sloping colluvial lands.| Young local alluvium and colluvium | Gently sloping to | Moderate_...._...._ Brown. - oo oo Yellowish brown. - - - - - Frablo . 1
chiefly from Dewey, Bolton, and sloping.
Claiborne soils. }
Etowah silty clay loam, eroded | Eer...... Soils of gently sloping well-drained | QOld stream alluvium washed chiefly |.__._do e . .__ do i i i i
pha.se. stream terraces. from limestone material. STEmsTY o EmEemsee e Grﬁ?g;gl. brown or hght Brownish red. ... _...___ I\IOderately plastlc _______ 2
Fullerton cherty loam_________. Flo_._.__ Soils of rolling ridge tops underlain | Residuum from weathering of sandy | Rolling....___._____ Rapid i is i
by cherty dolomites. cherty dolomite. 8 APIQ- oo oo oo Gray e - Light yellowish red____.. F 1§§ablsut moderately 3
Hilly phase_ - .o __._ Fll ... Soils of hilly and steep ridge slopes |____ _do._cccuoooccrocceom e Hilly_____________ d i
underlain by cherty dolomites. v By s L SEEEEE R Yellowish red. ... -__|.____ dOm e 4
Steep phase- - oo oo cmee- Flz__..__ o0 e e @0 e Steep- - - --oooo_. Moderate_........_. SN (s M s 1 YN E d0n e 5
Fullerton cherty silt loam_ ... Fe_____.. Soils of rolling ridge tops underlain | Residuum from weathering of cherty | Rolling_ ... ... ___ e dOe . . . B
by cherty dolomites. dolomite. g mmmmef0mmoomeem oo cmmeelOe Light yellowish red ... Slightly plastic -~ ... 3
Hilly phase e —cceeoeoma-- Fel.__.__ Soils of hilly and steep ridge slopes | ___ _do_ .- Hilly o oo _ d ; ;
underlain by cherty dolomites. y ceeelOm s ceeemdoo Yellowish red or light red_|.____ A0 4
Steep phase  «cccocraaao- Fezoo____|-_..- s s TR S « [ Steep- - -cooaoaa ceeaedOo FERY s s SO S Ao do
Fullerton loam - - oo ooaan Fm_._____ Soils of rolling ridge tops underlain | Residuum from weathering of sandy | Rolling.-.ooo_-.._. meadO i ; :
by cherty dolomites. cherty dolomite. w0 Yellowish red. ... ___ Flgﬁfut moderately fri- 2
Hilly phase - - ccoocvweaaoan Fml__.___ Soils of hilly and steep ridge slopes |____ 40 occoomocmmmieaae Hilly oo SR+ [ T
underlain by cherty dolomites. - SEEEEEEREEEE M S YR PN A0 3
Steep phase_ o —eoonnn Fmz..___ U '« J ST SR [+ TNV, Steep - - ccccecaees O O i P
Fullerton silt loam. oo Fso ... Soils of rolling ridge tops underlain | Residuum from weathering of cherty | Rolling-—-._..__._... B0 : ; . . : :
by cherty dolomites. dolomite. Light brownish gray._..._ Yellowish red or light red.| Slightly plastic....._....
Hilly phase. e -ceemcccacaan Fslo_____ Soils of hilly and steep ridge slopes [ ____do. oo Hilly e SR s [+ SR i
underlain by cherty dolomites. Gray or brownish gray._.|_____ s [ RS IR s (< YRR 3
Steep phase. .- oo __. Fsz_____. SR s (o MU ST S s [« T USRI Steep- e _ SRR s 1 SRR, (637 2 S A0 oo s (o T 4

Greendale silt loam. - oo _____ [ Soils of gently sloping colluvial lands-| Moderately young to young local | Nearlylevel togently | _.__ (3 s Gray or light ish i i i
alluvium and colluvium washed sloping. bl?:)wn. 8 grayis ng’léﬁfvl;owmsh yellow or | Friable .-oooooooooooeon
chiefly from Fullerton and Clarks- .
ville soils.

Sloping phase. . aa.-- Grx...... Soils of sloping colluvial lands_______ SRR (s SO U IUPIIU IR Sloping_oo-oao_-_. a0l SRR« |+ SR I 15 s N I doo o maos
Guthrie silt 108 - - oo oo e Gsem Soils of depressions and lime sinks___| Local alluvium and colluvium washed | Nearly level ... Very slow .o wcaoaoeoo Gray or yellowish gray | Yellowish gray mottled | Plastic....o.o._-
chiefly from limestone material. mottled with red and with red and brown. |
brown.
Hartsells stony fine sandy loam..| Ha____._ Soils of rolling mountain crests under- | Residuum from weathering of acid | Undulating_ ... Moderate o eceee_o Yellowish :
lain by acid sandstones and shales. sandstone and conglomerate. EROWISh EIAY-oomomm oo Yelow. oooooooooeeeee Moderately friable.._-... 8
Holston fine sandy loam____.__. Ho._____ Soils of sloping well-drained stream | Old stream alluvium washed chiefly | Nearly level to slop- | Slow. - ccocouennoo Gray t ish yell i - i
terraces. from acid shale and sandstone ma- ing. TAY 10 gray1sh yetow- - Yeig(;vv.v to brownish yel- | Rather brittle..._____._ 2
terials.

Jefferson stony fine sandy loam.__[ Js_______ Soils of gently sloping colluvial lands-| Moderately young ecolluvium and | Gently sloping. ... Moderate oo coo-.. Gray or yellowish gray....| Brownish yellow Friable 3
local aliuvium ehiefly from acid | || T IRy R Ay e
sandstone material.

Sloping phase . - cecceea-- Jsxo oo Soils of sloping colluvial lands_ .- SR s [« IR S Sloping-eocceeaoeoo Rapid - oeoceeeeeof 4 (S AP S Moderately friable.......

Leadvale silt Joam_ _____.____._ Lsccaaoas Soils of gently sloping colluvial lands_! Moderately young to old colluvium | Nearly level to gent- | Moderately slow..... Light grayish brown or | Yellow_.. do
and local alluvium chiefly from ly sloping. grayish yellow. | TTTTTTTTomTTmmmmmmmmmmmmeeT
acid shale material.

Sloping phase_ - - - cceeea- Lsxo_o.__ Soils of sloping colluvial lands ...~ SR« [+ SIS Sloping- - o[aaa- o [ JR R S do. . Yellow to light brownish {_____ 1o 3
yellow.

Lehew fine sandy loam. ... Lho ... Soils of steep and hilly knobs and | Residuum from weathering of inter- | Steep. . ....-_._... RaDid. oo oo B o lish - -

ridges underlain by acid shales and bedded acid sandstone and shale. P rown or purplish brown. Br;\lz?ﬁ ogur;ggghig(?r:vgg Friable .o coooemeeee 5
. sandstones. green. s s
Hilly phase. - - ccomeao- Lhl_ . __ coeecdO e SR« [+ IR PER Hilly oL s [« MO S s (YRR I s LC YRR P, S Y
Limestone rockland (rolling) ... - Lro__.___ Miscellaneous nonarable land types_.| Limestone bedrock_ .. ooocaceaoo- Gently to strongly | Moderate. ... Bedrock outerop on 75 percent or more of the land surface, material simitar to Col-
rolling. bert soil in intervening spaces.

Limestone rockland (rough)_.__. Ld.o .. SN s [« MU R RO« '« DRSPS Steep. -ooceeeeo- meeen@O e e 0 e e

Lindside silt loam o -ccecoeue-- | 9 SRS Soils of imperfectly drained stream | Young stream alluvium washed | Nearly level.--..... SlOW- e e e mcem e Grayish brown or light | Gray mottled with yellow | Moderately friable. ... ...

bottom lands. chiefly from limestone material. brown. and brown.

Melvin silt loam. - wommooeeo oo Ml..... Soils of poorly drained stream bot- | ____do .o oooooooemeiooooae Level ... Very slow. .- Gray mottled with brown.| Gray or bluish gray mot- | Friable to plastic________ 4

tom lands. tled with yellow and

rust brown.

Mine dumps - - - cccccc e Md-_.__.__ Miscellaneous nonarable land types.-| Acid shale and sandstone ... Steep- oo Very rapid—.-.-——--_ Consists of piles of shale and other rock refuse from coal mines.____._.___.____._
Monongahela silt loam_ - ... Ms.___.. Soils of level imperfectly drained | Qld stream alluvium washed chiefly | Nearly level__..._.. SlOW_ e mmeecem oo Grayish brown to gray___| Yellow or brownish yel- | Brittle. . _______.____.

stream terraces. from acid shale and sandstone. low. T
Montevallo shaly silt loam....__ Mv._._.. Soils of steep and hilly knobs and | Residuum from weathering of acid | Steep.--n--aoo-ooo- Very rapid- .- Very shallow soil; 4-6 inches of brownish-gray shaly silt loam on shale bedrock__ 5

ridges underlain by acid shales and fissile shale.

sandstones,

Hilly phase. - —cccoccmeoonn Mvl_____|_____ L YRS Y+ [« MRS Hilly oo Rapid oo oo S (s YNy
Muskingum stony fine sandy | Mf._._._ Soils of steep and hilly mountains | Residuum from weathering of acid | Steep--—cnaoanno-- eeeedOe Grayish yellow or yellow._| Brownish yellow____..... Moderately friable..._... 5
loam. underlain by acid sandstones and sandstone and conglomerate.
shales.
Deep phase. o ccccceeao-- Mfd_____|...._ 1 IR PP S s 1+ T Hilly o eeeceeee - ceemedOm o ceeeedO e do_ oL doo e 5

Qoltewah silt loam_— oo - OScccmnn Soils of depressions and lime sinks_._| Local alluvium and colluvium chiefly | Nearly level .. _____. Moderately slow.___| Light brown or grayish | Gray mottled with yellow | Compact, sticky, and 2
from limestone material. brown. and brown. plastic.

Philo fine sandy loam .o ccene- Pfo______ Soils of imperfectly drained stream | Young stream alluvium washed | .___dO...oceavocaan 3106 R, Light grayish brown._____|.____ 15 1 TS Friable oo 3

bottom lands. chiefly from acid sandstone and
shale materials.

Philo stony fine sandy loam..... Ps_ .- |__... 13 s TR P UOU PR JPI 4 o YU SRS SUUSUR« T« JUP IO SR« T« S Grayish brown to brown- |___._ 16 [ ORI I (s 1 YR 3

ish yellow.

Pope fine sandy loam.._..______ PO Soils of well-drained stream bottom |_____ s [ TSP EU R Moderate..cccoeo--- a0 Grayish brown____._._____ Yellow or brownish yel- |_____ 16 (s YU 2

lands. low.

Roane silt loam__ o cocmuaoo Receeoo | .o s 1 PRSI Young stream slluvium washed | ____ s o ceee @O 18 to 24 inches of friable brown to yellowish-brown silt loam overlying compact 2
chiefly from cherty dolomite ma- beds of chert. )
terial.

Robertsville clay loam. ... --._- Reweo oo Soils of level poorly drained stream | Old stream alluvium washed chiefly | Level or slightly de- { Very slow._.__..-_- Light gray .- _.___ Gray mottled with red, | Sticky, plastic._.__._--- 4

terraces. from limestone material. pressed. yellow, and brown.

Rolling stony land (Talbott soil | RIT..____| Miscellaneous nonarable land types-| Limestone .« cocccmocomamcaaunan- Rolling to strongly | Moderate_ ... Bedrock outcrops on 25 to 75 percent of the land surface, material similar to 4

material). rolling. Talbott soil in intervening spaces.

Rough gullied land: . .

Montevallo soil material._._.] RgM__.__|_____ 1S (2 S U EpISRRS Residuum from weathering of acid | Hilly and steep....--|_.__. s 1o S Land formerly covered by Montevallo soil that has been reduced to a network 5
fissile shale. of gullies by accelerated erosion.

Talbott soil material . ... RgT_ . __|.__.. QO e Cherty residuum from weathering of | Steep, some areas | ___. o 1o T Land formerly covered by Talbott and Fullerton soils that have been reduced 5
limestone. rolling and hilly. to a network of gullies by accelerated erosion.

Rough stony land: .

Muskingum soil material...| RsM._.__|.____ s 1o R Sandstone roCK. o cee oo e aeeee Steep and very steep_! Rapid_woocecoooo- Sandstone bedrock and escarpments cover half or more of land surface, material 5
similar to Muskingum soil in intervening spaces.
Talbott soil material. ... RST oo | O e e imm— e Limestone ro¢K_ oo cmmoeemee Steep- oo Moderate_ oo Bedrock outcrop on 25 to 75 percent of the land surface, material similar to 5
Talbott soil in intervening spaces.
Sequatchie fine sandy loam._ .. ._ 3] TR Soils of gently sloping well-drained | Moderately young stream alluvium | Nearly level to |_____ 16 1 TR Light brown or yellowish | Yellowish brown, light | Friable o ooooeoomoao_.. 2
stream terraces. washed chiefly from sandstone gently sloping. brown. brown, or reddish
material. brown.
Sloping phase . - o cccacne-- Stx e o Soils of sloping well-drained stream |_____ A0 o e Sloping oo ccmme oo & (¢ SR s 1o T Yellowish brown to |-_.._ ¢ 1o S 2
terraces. brownish yellow.
Sequoia silty clay loam, eroded | Ssr._.._. Soils of the undulating and rolling | Residuum from the weathering of in- | Rolling.-—---—------ Retarded_ o _._.. Grayish brown________.. Brownish vellow__..._____ Sticky, plastic__.__._..__ 2
phase. slopes of upland troughs under- terbedded shale and limestone.
lain chiefly by limestones.

Smooth stony land (Talbott soil | SsT____.__ Miscellaneous nonarable land types.| Limestone bedrock .. - _oco-—o-- Level to gently slop- | Moderately slow. .. .| Bedrock outcrop on 25 to. 75 percent of the land surface, material similar to 4

material). ing. Talbott soil in intervening spaces.

Stony colluvium (Muskingum | SeM_____|_____ QO e e e Colluvium from sandstone and con- | Nearly level to | Rapid-aoeoooo--- Aceumulations of sandstone rock fragments in narrow stream valleys and foot 5

soil material). glomerate. strongly rolling. slopes.

Taft silt loam . e oo Tl ol Soils of level imperfectly drained | Old stream alluvium washed chiefly | Nearly level . ____.. SlOWe o o meeemee Light gray - ceeaooo- Grayish yellow to bright | Friable to compact_____. 3

stream terraces. from limestone. yellow.

Talbott-Hayter silt loams_____._ TH_ .._.. Soils of steep and hilly lower slopes | Residuum from weathering of high | Hilly_ .- Moderate.._—._ .- Complex of Talbott and Hayter soils; Hayter soils resemble Caylor soils but are 4

of mountains underlain chiefly by caleic argillaceous limestone and younger and have a deeper and more brown surface layer.
limestones and calcareous shales. colluvium from sandstone, calcare-
ous shale, and limestone.
Steep phases_ - -co- - THz. .| ____ s [ YU P UP NI A0 o e Steep v ceomcccee e do | QO e e e mmam— e 4
Talbott silt loam. _ - cceceoaen TSaceme oo Soils of the undulating and rolling | Residuum from weathering of high | Undulating...-.---- Moderately slow..._| Grayish brown.__..____._ Yellowish red _ - ... <o-- Sticky, plastie_—_ o _._
slopes of upland troughs underlain calcic argillaceous limestone.
chiefly by limestone.
Hilly phase- - c cccoceeoao-- Tsloo .. Soils of hilly and steep slopes of up- [____. A0 e e Hilly oo oo [ (¢ IO U s [+ NP UUPI PRI A0 e eeem A0 e 4
land troughs underlain chiefly by
limestone.
Steep phase. oo TSZo oo 15 1+ TP UUP RPN PSS O e e Steep_ oo o] doo e A0 e QO e Ao o e 4
Talbott silty clay loam, eroded | Ter-.__.. Soils of the undulating and rolling |.____ A0 o e Rolling eo oo 13 0 TIPS P o 1o YRR I 15 1 TP UUR S 1S (s YO,
phase. slopes of upland troughs underlain
chiefly by limestone.

Tyler silt loam_ _ ... Tmeooo-- Soils of level imperfectly drained | Old stream alluvium washed chiefly Level or slightly de- | Very slow__._._.___ Light yellowish gray___.. Yellowish gray mottled |-_.-. dO- e 4

stream terraces. from acid shale and sandstone. pressed. with yellow, brown,
and red.
Waynesboro fine sandy loam, | Wir______ Soils of sloping well-drained stream |.___. s 1o S I Gently sloping to | Moderate.._..._... Grayish brown to light | Red or yellowish red-__-._ Friable . _ . e 2
eroded phase. terraces. rolling. brown.
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public assistance program. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202)
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